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ing Laboratories  of  the  Massachusetts  Institute  of  Technology.  Propelling 
Machinery  of  Modern  War  Ships.  Notes  on  the  Government  Testing  Works  at 
Malines,  Belgium.  A  Simple  Method  of  ascertaining  the  Discharge  of  Rivera. 
Prediction  of  the  Height  of  the  Elbe  in  Bohemia  and  Saxony.  Hydraulic  AppUanoes 
at  the  Forth  Bridge  Works.    Etc. 

Vol  XCII.,  1887-8,  Part  II.— The  Erection  of  the  "Jubilee"  Bridge  across  the 
River  Hooghly.  The  Use  and  Testing  of  Open-Hearth  Steel  for  Boilermaking. 
The  Alexandra  Dock,  Hull.  The  Economic  Use  of  the  Plane-Table  in  Topographical 
Surveying.  Experiments  with  a  Steam  Exhauster  or  Blower.  The  Alignment  of 
the  Nepean  Tunnel,  New  South  Wales.  Improved  Systems  of  Chaining  for  Land 
Surveys.  Covered  Way  as  constructed  on  the  Glasgow  City  and  District  Railway, 
Castletown  Swing  Bridge.  On  the  Heating  of  Carriages  by  Exhaust  Steam  on  the 
Caledonian  Railway.  On  a  Dipping  or  Fog  Apparatus  for  Electric  Light  in  light- 
houses.  Electrical  Tramway  in  Hamburg.  Autographic  Drifting  Tests.  The 
Classification  of  Continuous  Railway-Brakes.  Boiler  Experiments  and  Fuel 
Economy.  River-Qauging  at  the  Yymwy  Reservoir.  Mining  Appliances  in  Weft* 
phalia. 

The  Society  of  Engikeebs,  London,  1887.— President's  Inaugnral  Addreei. 
Bridge  Floors :  their  Design,  Strength,  and  Cost.  The  Shone  Hydro- Pneumatic 
Sewerage  System.  Refrigerating  Machinery  on  Board  Ship.  Renewal  of  Roof 
over  Departure  Platform  at  King's  Cross  Terminus,  Great  Northern  Railway. 
Stability  of  Chimney  Shafts.  Primary  Batteries  for  Illuminating  Purposes.  A 
New  Formula  for  the  Flow  of  Water  in  Pipes  in  Open  Channels.  General  Index 
to  Transactions,  1861  to  1886. 

The  Institution  of  Enqineebs  and  Suipbuildebs  in  Scotland,  Glasgow, 
Vol,  30,  1887. — On  the  Safety  Governor.  The  Construction  and  Laying  of  a 
Malleable-Iron  Water  Main  for  the  Spring  Valley  Water  Works,  San  Francisco. 
Erecting  the  Superstructure  of  the  Tay  Bridge.  Improvements  in  Valves  for  Steam 
Engines.  An  Improved  Engine  Revolution  Counter.  The  Shafting  of  Screw 
Steamers.  Collision  Pads  for  the  Prevention  of  Loss  at  Sea.  The  Education  of 
Engineers.  Ailsa  Craig  Lighthouse.  Oil  Gas  Works  and  Fog  Signal  Machinery. 
Memoir  of  the  late  William  Denny. 

GiOBNALB  DEL  Genio  CIVILE,  Roma,  Seric,  Quinta,  Vol.  1,  Nos.  6  to  12  inclu- 
sive.   Vol.  2,  Parts  1  to  3. — Several  Papers  on  Civil  Engineering  and  Public  Works. 

The  Hull  and  Distbict  Institution  of  Enoineebs,  Vol,  11,  Second 
Setgion,  1886-7,  Hull. — President's  Inaugural  Address.  Some  Personal  Experience 
of  the  Past  and  Present  Construction  and  Working  of  Marine  Boilers.  On  Sea 
Water  and  the  Salinometer.  Practical  Remarks  on  Dynamo-Electric  Machinery. 
On  Electricity  and  Magnetism — Which  is  Which  ?  On  Liquid  Fuel  as  applied  to 
Steam  Raising.  On  the  Comparative  Performances  of  Triple  and  Ordinary  Com- 
pound Marine  Engines  and  Boilers.    On  Graving  Docks. 

Prize  Papers  by  Graduates: — On  Naval  Architecture.  On  the  Marine  Boiler. 
Description  of  a  Marine  Engine.  Description  of  the  Engines  of  H.M.S.  "Narcissus." 


XV 

Discoflsion  on  Poetsch's  Freezing  Sjstem  of  Sinking  through  Quicksand.  Discus- 
sion on  Electric  Pumping  in  Mines.  Adjourned  Discussion  on  Portable  Electric 
Miners'  Safety-Lamps.    Shot  Firing  in  Mines  (Part  3). 

The  Unitkd  States  Naval  Institution,  Annapolis,  Md.,  Vol,  XIU.,  Ab.  3. 
— The  Naval  Brigade.  Training  of  Enlisted  Men  of  the  Engineers'  Force.  Iron 
and  Steel  and  the  Mitis  Process.  A  New  Method  for  CSarrying,  Lowering,  and  De- 
taching Boats.  Notes  on  the  Literature  of  Explosives.  Electric  Motors.  Etc. 
yd.  4. — Discussion  on  the  Naval  Brigade.  Infantry  Fire  Tactics.  The  V  Gun 
Shield  for  Cruisers.  The  Separation  of  the  Passage  and  Emergency  Powers  for 
War  Ships.  Notes  on  the  Literature  of  Explosives.  Aluminium  Bronze  for  Heavy 
Guns.  Etc.  Vol  XIV.,  No.  1.— Annual  Address,  1888.  The  Naval  Uses  of  the 
Pneumatic  Torpedo  Gun.  Notes  on  the  Naval  Brigade.  The  Resistance  of  Air  to 
the  Motion  of  Projectiles.  Notes  from  the  Journal  of  Lieutenant  T.  A.  M.  Craven. 
Notes  on  the  Literature  of  Explosives.  Our  Naval  Reserve  and  the  Necessity  for 
its  Organisation.  Aluminium  Bronze  for  Heavy  Guns.  Etc.  No,  2. — Notes  from 
the  Journal  of  Lieutenant  T.  A.  M.  Craven.  A  New  Method  of  Reducing  Chrono- 
metrical  Longitudes.  Three  considered  as  a  Tactical  Unit.  Velocities  and  Pres- 
sures in  Guns.  Ignition  of  Explosive  Mixtures  of  Oases  by  Broken  Incandescent 
Lamps.    Etc. 
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Engineering  Popularly  and  Socially  Considered.    By  J.  W.  C.  Haldane. 

Ship  and  Steamship  Register  of  Bureau  Veritas  for  1887  and  1888  (2  volumes). 

Spon*s  Engineers'  Price  Book. 


PERIODICALS  RECEIVED  UP  TO  DATE, 

Engineering,  London,  W.C. 

Indian  Engineering,  Calcutta,  British  India. 
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Marine  Engineer,  London. 

Shipping  World,  London. 

The  Engineer,  London,  W.C. 

The  Iron  and  Coal  Trades  Review,  London,  W.C. 

The  Practical  Engineer,  Manchester. 
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Hclycr,  A.  J.,  Germania  Werft,  Gjuirdcn  lx?i  Kiel,  Germany        ...  (S) 

}\tn<]isrs()n,  George,  54,  WoHtmorlaiifl  Hoad,  Ncwr^aHtic-on-Tyne  ...  (E) 

H(  ridci-Hon,  G.  B.,  23,  Holmnidc,  Suri'lcrland (E) 

II«n«icrH«»ii,  Hol>eil,  11,  Hadrian  Koad,  W.-iINmhI     (S) 

H'phiirii,  AIox.,  GroHvcnor  I'lru-r*,  Jr-^rnoiMl,  Ncwrastlii-oij-Tviic  ...  (E) 

HrDplc.  William.  Slipway,  North  SliicI'ls      (E  It  S) 

liiMivy,  A.  •!.,  11.  Clichtcr  Street.  Sunch  riaii'l  (S) 


Nov. 
Oct. 
Oct. 

Nov. 
Nov. 
Nov. 
Nov. 

Oct. 
Nov. 
Nov. 
Oct. 
Jan. 
Nov. 
Nov. 
Dec. 

Nov. 

Nov. 

Oct. 

Nov. 

Nov. 

Oct. 

Nov. 

Nov. 

Nov. 

Doc. 

Oct. 

Nov. 


1885 
1885 
1887 
[886 
1884 
1884 
1884 

L887 
[884 
.884 
886 
[885 
.884 
[884 
!887 

[884 
1884 
[887 
[886 
[885 
887 
,884 
1881 
1881 
18H5 
I8H5 
1881 


xxin 

ELEiTED. 

Hill,  3faxwell,  Mefwrs.  l*ftlmer*8  Iron  and  ShipbuiMinjr  Co.,  Jarrow  (S)  N«n'.  1884 
Hill,  Maxwell,  Stettiner  Bf aschiucnban  Action  Q&tclUchaft,  Vulcnn 

Bredow,  Stettin,  Germany         (S)  Nov.  1887 

Hlndhangh,  C.  W.,  59,  Bcdfonl  Street,  North  Shields        (S)  Nov.  1884 

Hindflon.  William,  3,  Claremont  Park,  Gatcflhcad (E)  Nov.  1884 

Hint*  Richard,  4,  Cleveland  Road,  North  Shields (E)  Nov.  188.5 

H5k,  Wilhelm,  DeptfoTd  Shipyard,  Sunderland       (S)  Oct.   1880 

Holmes,  John  H.,  Portland  Road,  Newcastlc-on-Tyne       (E)  Jan.  1^88 

Homji,  A.  C.  N.,  Gordon  Mills,  ByciiUa  Flatus  Bombay,  India     ...  (E)  Nov.  1884 

Hooper,  Ernest,  6,  John  Candlish  Road.  Millficld,  Sunderland     ...  (E)  Nov.  1885 

Hunter,  George  B.,  Messrs.  C.  S.  Swan,  Hunter,  k  Co.,  Wallscnd...  (S)  Nov.  1884 

Hunter,  J.  W.,  9,  Alice  Street,  Sunderland (E)  May  1885 

Hunter,  Summers,  Rosehill  Terrace,  Howdon-on-Tyne      (E)  Nov.  1885 

Hunter,  Wm.  Gallon,  Grange  Road,  West  Hartlepool        (S)  Dec.  1885 

Hutchinson,  0.  W.,  62,  Westmorland  Road,  Ncwcastlc-on-Tyno  ...  (E)  Nov.  1884 

Huxham,  J.  L.,  183,  Albert  Road,  Jarrow     (S)  Nov.  1884 

Hymers,  Richard,  197,  Norfolk  Road,  Bykcr           (E)  Mar.  1887 

I. 

Inglis,  John,  Messrs.  Ramas:e  &  Ferguson,  Leith     (S)  April  1887 

Inglis,  John,  Jun.,  Pointhouse  Shipyard,  Partick,  Glasgow          ...  (E)  Oct.   1886 
Irwin,  J.  H.,  Sunderland  Engine  Works,  South  Docks,  Sunderland  (E)  Nov.  1884 
Irwin,  Thomas  F.,  2,  Tower  Chambers.  Old  Churchyanl,  Liver- 
pool             (CE  <(  N  A)  Mar.  1888 

J. 

Jackson,  Vincent,  19,  Regent  Street,  Hartlepool     (S)  April  1888 

James,  M.  C,  Messrs.  Robert  Stephenson  &  Co.,  Ii<l.,  Engineers  and 

Shipbuilders,  Hebbum (S)  Nov.  1884 

Jamieson,  John,  Regent  Street,  Hartlepool (E)  Nov.  1885 

Jobllng,  J.  C,  1,  Brandling  Place  West,  Newcastle-on-Tyiie         ..  (E)  Nov.  1884 

Jobling,  W.  J.,  Queen  Street,  Newcastlc-on-Tyne     (E  It  S  O)  Nov.  1884 

Johnson,  John,  80,  Dock  Street  East,  Sunderland (S)  May  1885 

Johnson,  T.  Allan,  66,  Harrison  Street,  Barrow-in-Furness           ...  (S)  Nov.  1884 
Johnstone,     William,    7,    Hamilton     Terrace    West,    Partick, 

Glasgow,  N.B (SUR)  Nov.  1884 

Jones,  Morlais  G.,  4,  Windsor  Terrace,  Chester  Road,  Old  Traflford, 

Manchester          (E)  Nov.  1887 

K. 

Kean,  James        (E)  Ni>v.  1881 

Keene,  H.  R.,  120.  Park  Road,  Newcastle     (E)   {  ^,"^^r*"'  ^'^-^   ^'^'•'^ 

^   '^    I  Memlier,    April  1887 

Kellner,  T.,  116,  Ryehill,  Newcastle-on-Tyne  (N  A)  Oct.  1887 

Key,  Alexander,  Mersey  Chambers,  Liverpool         (SUR)  Nov.  1884 

Kilvington,  W.,  Northumberland  Engine  Works,  Wallsend          ...  (E)  Nov.  1884 

Kirkaldy,  John,  40,  West  India  Dock  Road,  Tendon          (E)  Nov.  1885 


XXV 

BLBCTID. 

Metcalf,  J.  C^  22,  St.  Vincent  Street,  Sunderland (SUR)  Nov.  1884 

Metcalfe,  G.  S.,  5,  Tunstall  Terrace  West,  Snnderland       (E)  Nov.  1884 

Milbnm,  Christopher  J.,  102,  Tynemouth  Road,  Heaton,  Newcastle  (E)  Feb.  1888 
Millar,  Thos..  Messrs.  Sir  W.  G.  Armstrong,  Mitehcll  &  Co.,  Walker 

Shipyard,  Low  Walker (S)  Nov.  1884 

Mills,  John,  18,  Belvedere  Street,  Heaton,  Newcastle-on-Tyno     ...  (E)  Feb.  1888 

Milne,  W.  J.,  19,  Fisher  Street,  Walker         (S)  Nov.  1884 

Milton,  J.  T.,  Messrs.  R.  k  W.  Hawthorn,  Leslie,  &  Co.,  St.  Peter's  (E)  Nov.  188C 

Mitchell,  Chas.,  Jesmond  Towers,  No wcastle-on-Tync        (S)  Nov.  1884 

MofEat,  D.,  86,  Falconar  Street,  Newcastlc-on-Tyne            (E)  Nov.  1884 

Moffitt,  Robert,  13,  Grace  Terrace,  Sunderland        (E)  Dec.  1885 

Moody,  Thomas  V.,  c/o  Messrs.  Ernest  Scott  &  Co.,  Close,  New- 

castle-on-Tyne          (E)  Dec.  1887 

Morgan,  W.  H.,  141,  Denmark  Street,  Heaton,  Newcastlc-on-Tyne  (E)  Nov.  1884 

Morison.  D.  B.,  8,  Albion  Terrace,   Hartlepool         (E)  Feb.  1885 

Mork,  Peter,  3,  Hawthorn  Street,  Newcastle-on-Tyne        (E)  Nov.  1884 

Morrison,  Robt.,  5,  Challoner  Terrace,  South  Shields         (E)  Nov.  1886 

Mowat,  John,  3,  Cooper  Street,  Monkwearmouth,  Sunderland      ...  (S)  Nov.  1884 

Mudd,  Thomas,  Central  Marine  Enpine  Works,  West  Hartlepool  (E)  Mar.  1886 

Mnir,  J.  M.,  Messrs.  Wigham  Richardson  &  Co.,  Low  Walker      ...  Nov.  1884 

Muir,  Robert,  17,  Westmorland  Road,  Newcastle    (SUR)  Oct.   1886 

Myles,  David,  Neptune  Engine  Works,  Low  Walker         (E)  Nov.  1884 

N. 

Nance,  A.  J.          ...        ...         ...        ...        ...        ...        ...        ...  (E)  April  1887 

Napier,  W.  E.,  129,  Park  Road,  Newcastle (E)  Nov.  1884 

Newitt,  Leonard,  Messrs.  Sir  W.  G.  Armstrong,  Mitchell,  &  Co., 

Blswick  Works,  Newcastle-on-Tyne (E)  Dec.  1887 

Newton,  W.  A.,  90,  Broughton  Road,  South  Shields        (E)     j^'**^"*^*®*  ^^^^  ^^^' 

"^     I  Member,     Oct.   1886 

Nichol,  B.  G.,  49,  Leazes  Terrace,  Newcastle-on-Tyne        (E)  Nov.  1884 

Nichol,  Thos..  50,  Ripon  Street,  Monkwearmouth,  Sunderland        (SUR)  Nov.  1884 

Nicol,  John  M.,  10,  Linskill  Place,  North  Shields (E)  Nov.  1884 

Nicolson,  J.  T.,  Mrs.  Wightman,  86,  Marchmont  Road,  Edinburgh  (E)  Nov.  1884 

Niven,  William  A.,  38,  Mast  Street,  Barrow-in-Furness     (E)  Nov.  1887 

Norman,  W.  S.,  Messrs.  Tyne  Pontoon  and  Dry  Dor»ks  Co.,  Low 

Walker       (E)  Nov.  1884 

Noton,  F.  R.,  32,  Azalea  Terrace.  Sunderland          (S)  Nov.  1884 

0. 

O'Neil,  J.  J.,  2,  Erith  Terrace,  Pallion,  Sunderland            (E)  Nov.  1884 

Orde,  E.  L.,  Orde  House,  Morpeth       (E)  Oct.  1887 

Oxley,  G.,  Station  Road,  Howdon       Nov.  1884 

P. 

Pacey,  John  W.,  64,  Hotspur  Street,  Heaton (E)  Feb.  1888 

Panton,  W.  H.,  Stot^kton  Forge,  Stockton-on-Tees (E)  Nov.  1887 


D. 

Ullstrom,  Otto,  Messrs.  Raylton  Dixon  &  Co.,  CleTeland  Dodkjtad^ 

Middlesbro\  or  110,  Grange  Bood  Bast,  Middlesbro* 

Uhn,  John,  Marine  Casino,  Pola,  Austria      


SLSOniD. 


(8)  Nov.  1884 
(E)  Not.  1886 


V. 

Vianson,  N.  B.,  via  Galeazzo  Alessi  6  into  1,  Gtenoa,  Italy (E)  Dec.  1886 


( 
I 


\ 


I 


ll  ! 


,' 


I' 


.1 


. 


V\i 


Wailes,  B.  F.,  35,  Close,  or  18,  TankerviUe  Terrace,  Newcastle-on- 


XjTXlC  •••  •*.  •••  ...  ••*  •..  •*. 

Wailes,  T.  W.,  Mount  Stuart  Dry  Docks,  Cardiff     

Walker,  Archibald,  147,  Constitution  Street,  Leith,  N.B.  ... 
Wallau,  J.,  Messrs.  Black,  Hawthorn,  &  Co.,  Gateshead    ... 

Walliker,  J.  F.,  6,  Lovaine  Terrace,  North  Shields 

Walton,  F.  W.,  24,  Lord  Street,  Barrow-in-Furness 

Walton,  J.  G.,  26,  Fenchurch  Street,  London,  E.C 

Warburton,  J.,  16,  Bhnwood  Street,  Sunderland     

Wardale,  Henry,  62,  Bewick  Road,  Gateshead         

Warren,  Wm.,  Sonthwick  Engine  Works,  Sunderland 

Watt,  Adam,  11,  Salem  Hill,  Sunderland      

Watt,  Robert  B.,  1,  Mitchell  Street,  West  Hartlepool 
Watts,  Philip,  Blswick  Shipyard,  Newcastle*on-1^e 
Waugh,  G.  W.,  Monkseaton,  near  Newcastle-on-Tyne 


...(8UR)  Not.  1884 
(E  $1  8)  Oct.  1887 
...  (E)  April  1887 
...  (E)  Not.  1884 
...  (E)  Not.  1885 
...  (8)  Not.  1885 
...      (E)  Not.  1884 

Not.  1884 
...  (E)  Feb.  1888 
...      (E)  Not.  1884 

Not.  1884 
...  (8)  April  1888 
...  (8)  Not.  1885 
...      (E)  May  1885 


Weatherall,  J.,  264,  Wansbeck  Terrace,  Heaton 


rGraduate,  Oct.  1885 
-  ^^^  iMember,  Oct.  1887 
Weighton,  R.  L.,  Messrs.  R.  &  W.  Hawthorn,  Leslie,  &  Co.,  St.  Peter*8  (E)  Not.  1884 
Weir,  John,  Messrs.  Ramage  &  Ferguson,  Leith       ...        ...        ...     (E)  Not.  1884 

Welch,  W.  B.,  Brighton  Grove,  Newcastle^jn-Tyne  (S)  Not.  1884 

West,  Henry  H.,  14,  Castle  Street,  LiTerpool  (E  1^  N  A)  Oct.   1886 

Westgarth,  Tom,  Messrs.  Westgarth,  English,  &  Co.,  Middlesbro^- 
on— xocB         ...         ••.         ...         ...         ...         ...         ...         ... 

Westmacott,  P.  G.  B.,  Elswick  Engine  Works,  Newcastle-on-Tyne 

Wharrier,  J.,  Westboume  ATenue,  Walker-on-Tyne  

White,  C,  13,  Mosley  Street,  Newcastle-on-Tyne 

White,  R.  S.,  Messrs.  Sir  W.  G.  Armstrong,  Mitchell,  &  Co.,  Low 

Wfl.11cpr 

T  V  9mM.MX.\^M.  •••  •••  •••  •••  •■•  •••  •■•  ••• 

Whyte,  Wm.,  B,  Lombard  Street,  Newcastle-on-Tyne        

Widdas,  T.  D.,  99,  Belgrave  Road,  Aigburth  Road,  Liverpool 

Wiles,  John  W.,  123,  Clifford  Street,  Byker 

Wilkie,  J.,  9,  Croft  Avenue,  Sunderland        

Willcox,  F.  W.,  45,  Sunniside  West,  Sunderland      

Williams,  J.,  3,  Azalea  Terrace,  Sunderland 

Willis,  Jos.,  78,  Gosforth  Street,  Moukwearmouth,  Snnderlaud 
Wilson,  James,  100,  Brougham  Terrace,  West  Hartlepool  ... 


(E)  Oct.   1886 
(E)  Nov.  1884 

(D)  Nov.  1884 

(E)  Nov.  1884 


Wilson,  J.  T.,  27,  Mather  Street,  Newcastle-on-Tyne 


..      (S)  Nov.  1884 
..      (E)  Nov.  1884 
(SUR)  April  1885 
(S)  Nov.  1886 
..      (E)  Nov.  1884 
(E)  Nov.  1884 
(SUR)  Nov.  1884 
Nov.  1884 
..      (E)  Feb.  1886 
(Graduate,  April  1885 
^  ^   (Member,    Feb.  1886 


■LBOTXD. 

Wilson,  Robert,  19,  Victoria  Street,  Newcastile         (S)  Oct.  1887 

Wilson,  R.  D.,  17,  Hawthorn  Street,  yewcaftleK>n-T7iie (E)  Nov.  1886 

Wilson,  T.,  Messrs.  General  Steam  Navigation  Oo.,  Deptford, 

London,  S.B.  (E)  Nov.  1884 

Wilson,  William,  6,  Victoria  Street,  Walker-on-Tyne         (S)  Oct.  1886 

Winstanley,  P.  D.,  Messrs.  Sir  W.  O.  Armstrong,  Mitchell,  k  Co., 

Elswick       (E)  Nov.  1884 

Withy,  H.,  Middleton  Shipyard,  West  Hartlepool  (8)  Nov.  1884 

Wright,  R.,  26,  Westmorland  Road,  Newcastle-on-Tyne  - Nov.  1884 

Y. 

Younger,  R.,  Victoria  Villa,  Heaton,  Newcastle-on-Tyne (E)  Nov.  1884 

Z. 

ZeltK,  A.,  Actien  Gtesellschaft  Vnlkan,  Bredow  bei  Stettin,  (Germany  (E)  Nov.  1884 


A880CUTB8. 

A, 

Allden,  William  B.,  Akentide  Villa,  Newcastle       (A)  Dec.  1886 

B. 

Barklam,  Qeorge,  Tipton,  Staffordshire        Aprill888 

Barwick,  J.  S.,  Ashbrook  Grange,  Sunderland         (8  O)  Nov.  1884 

Bell,  John  Henry,  24,  Park  Place  West,  Sunderland  ...      (I  <(  S  M)  Oct.  1887 

Boyd,  Robert,  Messrs.  Hannay,  Boyd,  k  Co.,  Quay,  Newcastle     ...  (S  O)  Nov.  1884 
Branfoot,  W.  J.,  Messrs.  Tyzack  k  Branfoot,  John  Street, 

Sunderland  (SO)  Dec.  1887 

Briggs,  R.  G.,  Moorlands,  Sunderland  (SO)  Dec.  1886 

Browne,  John  L.,  Thomhill  Gardens,  Sunderland    ...        (SO)  Dea  1886 

Brunton,  John,  3,  Prior's  Terrace,  Tynemouth         (8  O)  Oct.  1886 

C. 

Carr,  Ralph,  26,  Claremont  Place,  Newcastle  (A  1^  8  O)  Nov.  1886 

Charlton,  W.  A.,  St.  Nicholas*  Buildings,  Newcastle  (A)  Mar.  1888 

Common,  Francis  James,  6,  films  West,  Sunderland  ...       (Ilr  S  M)  Oct.  1887 

Coull,  John,  48,  Stanley  Street  West,  North  Shields  (S  O)  Oct.  1886 

Craven,  John,  The  Cloisters,  Sunderland       (R  M)  Dec.  1886 

Culliford,  J.  H.  W.,  Sunderland  (S  O)  Nov.  1884 

D. 
Dodds,  Charles  Henry,  General  Manager,  River  Wear  Commission, 

16,  Thomhill  Terrace,  Sunderland      Oct.   1887 

Dunford,  T.  G.,  Messrs.  Elliott,  Lowrey,  k  Dunford,  Lombard 

Street,  Quay,  Newcastle-on-Tyne         (S  O)  Nov.  1884 

F. 
Fisher,  Jos.,  Messrs,  Fisher,  Renwick,  k  Co.,  Queen  Street,  Newcastle  (S  O)  Nov.  1884 


BLBOTID. 

Gjemre,  Laurits,  Maritime  Buildings,  King  Street,  NewoMtle-on- 

x^uG  •••  •••  •••  •••  •••  *       •••  •••  •••  ^9  ^^J   WftTt  loov 

Green,  F.  W.,  U,  Monk  Stinet,  Monkweannonth (A)  Nov.  1884 

Qreenwell,  Thos.  G.,  Sunderland        • (8  O)  Dec.  1888 

H. 

Hedley,  John  H.,  10,  Esplanade  West,  Snnderland (8)  Dec.  1888 

Hcslop,  Richard  0.,  Akenside  Hill,  {Tewcastle-on-Tyne     ...      (I  $  8  M)  Oct.  1885 
Hollifl,  H.  B.         ...        ...        «••        ■••        •••        •••        •••     (1 1^  8  M)  Feb.  1885 

Hudson,  Ralph  M.,  Jnn«,  8,  The  Cedars.  Sunderland                    ...  (8  O)  Dec  1886 
Hunting,  Charles,  Jesmond  Dene,  Newoastle-dn-iyne       (8  O)  April  1886 

J. 
Jenkins,  William,  Consett  Hall,  Durhamshire         (I  $  8  M)  Nov.  1887 

K. 

Kerr,  James,  7,  The  Betreat^  Bnndeiiand      (A)  Jan.  1888 

M.       "  ■      • 

Macarthv,  George  B.,  9,  Dean  Slxeet,  Newcastle     (8  O)  Oct.  1887 

Manghan,  William,  Westmorland  Boad,  Newcastle (A)  Feb.  1887 

McNabb,  Thoe.,  Cail*s  Buildlngi,  Quayside,  Newcastle       (8  O)  Nov.  1886 

Metcalf,  Thomas  6,  Dundas  Street,  Sunderland     (8UR)  Jan.  1888 

Milbnm,  J.  D.,  Queen  Street,  Newcastle-on-Tyne    ...  (8  O)  Nov.  1884 

Miller,  T.    H.,   c/o   Messis.   Lamplough    ft    Co.,   72,   Comkill, 

London        (A  $  8  O)  Nov.  1884 

Mudd,  John,  Castletown  Boiling  Mills,  near  Snnderland    ...     (I  1^  8  M)  Nov.  1884 
Mulherion,  G.  F.,  Phillipson  Street,  Willington  Quay        (A)  Nov.  1884 

N. 
Newby,  S.,  Messrs.  Thomson  &,  Newby,  13,  Bridge  Street,  Sunder- 
land ...        ...        ...        ...        ...        ...        ...      (I  1^  S  M)  Nov.  1884 

0. 

Osboume,  Jas.,  Hylton,  Sunderland (S)  Jan.  1885 

P. 

Pan  ton,  Hugh,  88,  Fawcett  Street,  Sunderland       (1 1^  S  M)  Nov.  1887 

Patterson,  John,  28,  Belgrave  Terrace,  Newcastle-on-Tyne  ...      (A)  Feb.  1886 

Patterson,  Thos.,  6,  Argyle  Square,  Sunderland       (S)  Jan.  1885 

Pattii^on.   W.  J.,  Messrs.  Hunting  &  Pattison,  Quayside,  New- 
castle   (SO)  April  1886 

Perry,  Edwin,  King  Street,  Newcastle-on-Tyne       (A)  Nov.  1886 

Pinkucy,  D.  G.,  Shipowner,  Sunderland        (SO)  Dec.  1886 

Pinkncy,  Thomas,  Creswell  Villa,  Sunderland  (SO)  Dec.  1886 

Pinkney,  T.  W.,  John  Street,  Sunderland ...(SO)  Feb.  1888 


3LXX111 

ELECTED. 

B. 

Bamsaj,  J.  W.,  Newbum  Steel  Works,  Newbum     (A)  Feb.  1885 

Reich wald,  A.,  Lombard  Street,  Newcastle-on-Tyne  (A)  Nov.  1884 

Reid,  Andrew,  Printer,  Akenside  HiU,  Newcastle-on-Tyne  ...  Nov.  1884 

Renwick,  G.,  Messrs.  Fisher,  Renwick,  &  Co.,  Queen  St.,  Newcastle  (S  O)  Nov.  1884 
Roberts,  G.,  Baltic  Chambers,  Quayside,  Newcastle-on-Tyne        ...(S  O)  Nov.  1884 

Robson,  Frederick,  Optician,  46,  Dean  Street,  Newcastle Oct.   1887 

Robson,  Thos.  28,  North  Bridge  Street,  Sunderland  (SO)  Nov.  1884 

Roche,  W.  M.,2,  ThomhiU  Gardens,  Sunderland     (SO)  Nov.  1884 

S. 

Sanderson,  John,  9,  The  Elms,  Sunderland (S  O)  Dec.  1886 

Scholefield,  A.,  1,  St.  Nicholas'  Buildings,  Newcastle-on-Tyne  ...  (S  O)  Nov.  1884 
Scott,  W.  H.,  Messrs.  Scott  Brothers,  Dean  Street,  Newcastle        ...  (S  O)  Nov.  1884 

Snowdon,  W.  F.,  Salter's  Road,  Gosforth       (E  A)  Dec.  1886 

Speeding,  James,  Roker  House,  Sunderland (R  M)  Dec.  1886 

Squance,  J.  W^  Marine  Superintendent,  13,  The  Avenue  Sunderland  April  1 888 

Stephens,  D.,  Messrs.  Stephens,  Mawson,  &  Co.,  Guildhall  Chambers, 

Quay,  Newcastle-on-Tyne,  or  20,  Osborne  Avenue,  Jesmond    (S  O)  Nov.  1884 
Swan,  Isaac  J.,  Grove  House,  Gosforth  (S  O)  Feb.  1888 

T. 

Taylor,  John  W.,  Thomhill  Tower,  Sunderland       (S  O)  Dec.  1886 

Temperley,  J.,  Cail's  Buildings,  Newcastle-on-Tyne  (SO)  Nov.  1885 

Thompson,  V.  T.,  Baltic  Chambers,  Sunderland       (SO)  Dec.  1886 

V. 
Varley,  John,  267,  High  Park  Road,  Leeds (I  <(  S  M)  Mar.  1887 

W. 

Wait,  James,  Maritime  Buildings,  King  Street,  Newcastle-on-Tyne  (S  O)  Nov.  1884 
Ward,  Joseph,  Messrs.  Wallsend  Slipway  Co.,  Wallsend-on-Tyne...  (A)  Nov.  1886 
Welf or d,  Richard,  Gosforth,  Newcastle^jn-Tyne     (S  O)  April  1888 


GRADUATES. 

A. 

Adamson,  Daniel,  c/o  Messrs.  Joseph  Adamson  &,  Co.,  Hyde,  Manchester  Feb.  1888 

Anderson,  Robert  Nov.  1886 

Armstrong,  Walter,  36,  Suffolk  Street,  Bishopweaimouth,  Sunderland    ...  Dec  .   1885 
Armstrong,  William,  63,  Croft  Terrace,  Jarrow       Oct.    1886 

B. 

Barnes,  William,  3,  High  Ellison  Street,  Hebbum-on-Tyne         Feb.  1887 

Blackett,  Walter,  6,  Windsor  Crescent,  Newcastle Nov.  1886 

Boyd,  William ,  Jun.,  North  House,  Long  Benton Nov.  1887 

Burton,  C.  D.,  34,  Edith  Street,  Jarrow         Oct.   1886 


f^ 


a 

Common,  F.,  18,  TftTistock  Flaoe,  SunderlAiid        ...       JUy  1885 

Cooll,  Alex,  a,  48,  Stealej  Street  W^  Noitli  Shields        Kb.  1887 

Crosby,  J^  1,  Bftodolph  Street^  Snnderimd JUy  1885 

D. 

D^Eyncourt,  Bnstaoe,  81,  Cornwall  Gtaodeni,  London,  S.W.         Dea  1888 

Dixon,  John  K.,  Warden  Hoiue,  l^fnenumth  ...       •• OeL  1887 

Donkin,  Samuel,  5,  Dean  Terraoe*  Soathwick,  Sunderland  Jan.  1888 

Dove,  Herbert  J.,  88,  Ashfield  Tenace  Weft,  KewoMtle Oot  1887 

F. 

Fairbaim,  Jae.,  49,  Hanogftte  Street,  Sonderland Maj  1885 

Fawcett,  J.,  3,  Bock  Street^  ShieldfieM,  Newcastle- on-l^yne       Jan.  1888 

Foley,  Wm.  C.  le  B.,  13,  Grove  Street,  KewcasUe-on-iyne  Hot.  1887 

O.  •  • 

Gainc,  Roger  L.,  17,  Park  Place  S.,  Sunderland     Deo.  1887 

Gayncr,  Robert  H.,  Beech  Holm,  Sunderland         Mar.  1888 

H. 

Hamilton,  James,  14,  Victoria  Square,  Newcastle ...  Oot  1887 

Head,  Alston  O.,  8,  Cambridge  Boad,  West  Hartlepool      

Hcnshall,  Samuel,  9,  Chester  Boad,  Sunderland      .«•  May  1885 

Holey,  J.  T.,  19,  Bosslyn  Terrace,  Sunderland        Jan.  1888 

I. 
Ingram,  Herbert  P.,  80,  Brougham  Street,  East  Hartlepool        April  1888 

M. 

Manford,  Frank,  1,  Osborne  Terrace,  Jesmond       Mar.  1888 

Marshall,  F.  T.,  38,  Percy  Gardens,  Tynemouth     Jan.  1885 

Metcalf,  Thos.,  6,  Dundas  Street,  Sunderland         May  1885 

Miller,  T.  B.,  6,  Vernon  Terrace,  Gateshead Nov.  1886 

N. 

Nicholson,  John,  Messrs.  Black,  Hawthorn,  &,  Ca,  Gateshead     Dec.  1886 

Nicolson,  Gilbert  C,  Messrs.  R.  &  W.  Hawthorn,  Leslie,  &  Co.,  St.  Peter's  Oct.  1885 

U. 

llccd,  Joseph,  51,  Fisher  Street,  Low  Walker-on-Tync       

Rickahy,  Augustine,  Bloomficld  Engine  Works,  Monkwearmouth,  Sunder- 

lanci  ...        ...        ...        ...        ...        ...        ,,,        ,,,        ,,,        ,,,  Nov.  188o 

Ritson,  Stanley  M.,  18,  St.  Be<le'8  Terrace.  Sunderland     Nov.  1887 

Roberts,  T.  C,  Neptune  Shipyard,  Low  Walker      Oct.   1886 

Ross,  A.  T.  C,  19,  East  Parade,  Newcastle Dec.  1886 

Rutherford,  J.  T.,  80,  Ryehill.  Ncwcastle-on-Tync '...  Jan.  1886 


XXXV 

s. 

Shaw^  Thomas,  West  Boldon,  near  Sunderland 
Skinner,  Leslie,  22,  Ravensboume  Terrace,  South  Shields 
Speeding,  Joseph  C,  Boker  House,  Sunderland 
Stoddart,  Swinton,  24,  North  Milbum  Street,  Sunderland 


ELECTED. 

...  Dec.  1885 
...  Dec.  1886 
...  Dec.  1886 
...  May  1885 


T. 
Towers,  Edward,  Jun.,  4,  Latimer  Street,  Tynemouth 


...  Nov.  1886 


W. 

Watson,  R.  J.,  Willington  House,  Willington  Quay 
Westmacott,  Alfred,  Ben  well  Hill,  Newcastle-on-Tyne 

Wheeler,  0.,  4,  Wilbcrforce  Street,  Wallsend  

Windham,  Harry  S.,  3,  Cambridge  Road,  West  Hartlepool 
Wortley,  H.,  11,  Burton  Street,  Byker,  Newcastle-on-Tyne 


..  Jan.  1886 

..  Dec.  1885 

..  Oct.  1886 

..  Jan.  1886 
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THE  NORTH-EAST  COAST  INSTITUTION 

OP 

ENGINEERS  AND  SHIPBUILDERS. 


Conatitution  an&  Stclaws, 

Adopted  at  a  Oenebal  Meetinq  on  the  4th  Maech,  1885. 

Revised  at  the  Closing  Business  Meeting  held  on  Mat  4th,  1887. 

Be-Bbvised  at  the  Closing  Business  Meeting  held  on  Mat  9th,  1888. 


CONSTITUTION. 

I. — ^The  Name  of  the  Association  is  "The  North-East  Coast  num. 
Institution  of  Engineers  and  Shipbnilders." 

II. — The  Objects  for  which  the  Institntion  is  established  objMit. 
are : — The  advancement  of  the  science  and  practice  of  Engineer- 
ing and  Shipbuilding,  and  the  interchange  of  ideas  and  informa* 
tion  amongst  its  members,  by  means  of  meetings  for  the  reading 
and  discussion  of  papers  relating  thereto,  and  placing  on  record 
its  transactions.  '    . 

III. — ^The  Institution  shall  consist  of  Honorary  Members, 
Members,  Associates,  and  Graduates. 

lY. — HoNOBABT  Membebs  shall   be  such  distinguished   ii^u^n? 
persons  as  the  Council  may  elect. 

y. — Membebs  shall  be  Principals  or  Principal  Managers  Membm. 
engaged  in  Engineering  or  Shipbuilding;  Civil,  Military,  or 
Mining  Engineers,  or  Naval  Architects ;  whose  subscription 
shall  be  Two  Guineas  per  annum :  and  other  persons  engaged  in 
the  above  professions ;  whose  subscription  shall  be  One  Guinea 
per  annum. 

YI. — Associates  shall  be  such  persons  as  are  not  strictly   AModatet. 
Engineers  or  Shipbuilders,  but  are  connected  with  or  interested 
in  such  pursuits,  and  are  deemed  by  the  Council  to  be  eligible 
for  Associate  membership.     Their  subscription  shall  be  One 
Guinea  per  annum. 
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XIII. — ^Aflsociates  shall  have  all  the  privileges  enumerated  in    .     ..  . 
paragraph  XI.    They  shall  be  eligible  for  office  as  Councilmen.    ^^"««e«- 

XIV. — Graduates  may  attend  all  the  General  Meetings,  they   PfJ^SSf 
may  read  papers,  take  part  in  discussions,  and  support  resolu- 
tions; they  shall  also  receive  copies  of  the  Transactions,  but 
shall  not  sign  proposals  for  new  members,  vote,  nor  be  eligible 
for  office. 

XV. — ^The  General  Meetings  of  the  Institution  shall  be  held 
during  the  winter  seasons  of  each  year. 

NoTB. — When  the  word  Memher  is  initialled  with  a  capital  letter  it 
lignifies  a  member  nnder  paragraphs  IV.  and  V.,  bat  when  initialled  with  a 
fmaU  letter,  it  signifies  a  member  of  any  class  of  the  Institution  membership. 


Oonenl 
MeetlnsB. 


BYE-LAWS. 

Sevised  at  the  Closing  Bunnest  Meeting  held  on  May  4thy  1867. 


MEMBERSHIP. 
1. — Every  candidate  for  admission  as  a  Member,  Associate,    AdSSitoSJ'**' 

# 

or  Graduate  shall  be  proposed  and  recommended  according  to 
the  form  A  in  the  Appendix,  in  which  form  the  name,  usual 
residence  or  the  place  of  business,  the  qualification  for,  and  pro- 
posed class  of  membership  of  the  candidate  shall  be  distinctly 
specified.  Proposals  for  Graduates  must  give  the  date  of,  and 
age,  last  birthday. 

The  form  shall  be  signed  by  a  Member  or  Associate  of  the 
Institution,  as  proposer,  and  by  at  least  other  three  Members  or 
Associates  as  supporters,  certifying  a  personal  knowledge  of  the 
candidate. 

The  proposal  so  made  shall  be  submitted  to  the  Council, 
when,  if  it  be  approved,  the  Chairman  shall  sign  the  approba- 
tion, which  shall  be  inserted  in  the  notice  calling  the  next 
General  Meeting,  when  the  candidate  shall  be  balloted  for,  and 
shall  be  accepted  if  three-fourths  of  the  votes  are  favourable. 

2. — Graduates  desirous  of  becoming  Members  shall  bo  pro-   SSfn*^^^* 
posed  and  recommended  according  to   the  Form  B  in  the 
Appendix. 

The  proposal  so  made  shall  be  submitted  to  the  Council,  who 
shall  agree  to  or  reject  it 
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Power  of  GonneD 
to  remove  Name 


Session  after  such  application,  the  Council  shall  have  the  power^ 
after  remonstrance  by  letter,  according  to  the  Form  F  in  the 
Appendix,  of  declaring  that  the  defaulter  has  ceased  to  be  a 
member. 

10. — The  Council  may  refuse  to  continue  to  receive  the  sub- 
scriptions of  any  member  who  shall  have  wittingly  acted  in  mSbera.** 
contravention  of  the  Regulations  of  the  Institution,  or  who  shall, 
in  the  opinion  of  the  Council,  have  been  guilty  of  such  conduct 
as  shall  have  rendered  him  unfit  to  continue  his  membership  ; 
and  the  Council  may  remove  his  name  from  the  list  of  members : 
and  such  person  shall  thereupon  cease  to  be  a  member  of  the 
Institution.  Notice  of  such  action  of  the  Council  shall  be  for- 
warded to  the  person  in  question,  in  accordance  with  the  Form 
G  in  the  Appendix.  The  reason  for  such  action  of  the  Council 
shall  not  be  stated  to  the  person  expelled,  without  the  sanction 
of  the  Council. 


OFFICERS. 

11. — ^The  Annual  Election  of  Officers  shall  be  conducted  in 
the  following  manner : — The  Council  shall  meet  in  March  or 
April,  and  shall  arrange  a  list  of  nominations,  in  accordance 
with  the  Form  H  in  the  Appendix.  Such  list  shall  be  presented 
at  the  General  Meeting  immediately  preceding  the  last  General 
Meeting  of  the  Session,  and  any  Member  present  shall  be  at 
liberty  to  nominate  additional  Members.  The  list  shall  show 
who  remain  in  office  throughout  the  Council,  and  who  are 
retiring.  It  shall  nominate  new  names  in  the  place  of  the 
retiring  Members,  and  the  number  of  nominations  shall  be,  at 
least,  two  in  excess  of  the  number  required  in  each  section  of  the 
Council.  A  copy  of  this  ballot  list  shall  be  forwarded  to  each 
Member  and  Associate,  together  with  a  complete  list  of  Mem- 
bers, to  be  filled  in,  in  accordance  with  the  instructions  printed 
in  the  ballot  form,  and  to  be  returned  to  the  Secretary,  to  be 
opened  in  the  presence  of  the  Council,  at  a  Council  Meeting 
which  shall  be  held  in  April  or  May,  when  the  scrutiny  and 
counting  shall  be  carried  out  by  the  Council.  Any  Member  in 
voting  shall  be  at  liberty  to  erase  any  name  or  names  from  the 


Election  of 
Offioen. 


collected,  «8d  tben  eaaatt 

the  lemtt  Mmooneed  bj 

tweatj  Totei  be  given,  ft 

is  abelved,  and  tha  TO( 

opened. 
^^;;3^         21^At  every  Qeneri 
^"''"•''  tM7  ihftll  fin*  read  tbe  m: 

on  ftpproral,  aball  be  ago 

ont  of  Umm  minntee  aha 

ituU  nftd  Kaj  notices  whi 

RWStfBK,     Notioei  of  m 

biwifMM  of  th«  Initituti' 

fitfm  f«  to  ba  read,  tbe  f i 

b^oni  l)iilf>m>faonr  afte 

tb*  mMl4iw.  Tba  p»pti 

gJSia^t^.  "'■"*'  '^*'''  *»"•" 
«  OmwriI  UMtfng  K  qwn 
dlwdmli  Hd  M  naUei 
pnaent,  km  been  dona  i 
vidi  b0  doDo  on  behalf  o 

tba  teadlnf  or  dlicuailon  ui  a  paper,  vnion  snau  not  prooeea  in 
the  abaenoB  of  a  qaoram. 

(ui.l^dMli.iK.  88,— Any  General  Meeting  of  the  Institntion  may  be  ad- 
journed by  a  vote  of  the  Members  and  Associates  present  if 
there  bo  a  qaoram  i  if  there  be  not  a  qnonim,  the  case  shall  be 
met  by  the  preceding  paragraph. 

wJSSl!.'"'"'  "*  ^*' — ^"^  nisnJber  shall  have  the  privilege  of  introdacing 

one  friend  to  the  General  Meetings,  whose  name  mmt  be  written 
in  the  Tisitorn'  Boole,  together  with  that  of  the  member  intro- 
dncing  him  ;  but  if  the  introdncing  member  be  nnable  to  attend 
the  meeting,  he  may  send  the  name  of  the  visitor  to  the  Secre- 
tary. Dnring  snch  portions  of  any  of  these  meetings  an  may  be 
devoted  to  any  business  connected  with  the  management  of  the 
Inatitntion,  visitors  may  be  requested  by  the  Chairman  to  with- 
draw. This  shall  be  done  if  five  Members  or  Associates,  or  both, 
present  request  it. 
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COUNCIL  MEETINGS. 


25. — The  Council  shall  meet  before  each  General  Meeting,  or 
on  other  occasions  when  the  President  shall  deem  it  necessary  ; 
being  sammoned  in  either  case  by  circular,  stating  the  time  of 
meeting,  and  the  business,  so  far  as  is  known. 

No  business  involving  expenditure  of  the  funds  of  the  Insti- 
tution (except  by  way  of  payment  of  current  accounts)  shall  be 
transacted  at  any  Council  Meeting,  unless  the  circular  gives  six 
clear  days'  notice,  and  states  the  business. 

All  discussions  of  a  personal  character  in  the  Council  shall 
be  considered  and  treated  as  being  strictly  confidential. 

26. — The  Council  may  regulate  its  own  procedure,  and  dele- 
gate any  of  its  powers  and  discretions  to  any  one  or  more  of  its 
number. 

The  President  shall,  ex-officio,  be  chairman  of  all  Council 
Meetings,  and  in  his  absence  one  of  the  Past-Presidents  or  one 
of  the  Vice-Presidents  shall  take  the  chair  ;  or  in  the  abfence  of 
these,  one  of  the  Councilmen  shall  be  elected  to  take  the  chair. 
Five  members  of  Council,  including  the  Chairman,  shall  form  a 
quorum. 

In  the  appointment  of  Sub-Committees,  the  Council  shall 
determine  the  number  which  shall  form  a  quorum  in  each  case, 
and  shall  appoint  a  Chairman.  These  regulations  shall  not 
affect  the  Finance  Conmiittee. 

27. — The  Council  may  appoint  Committees  either  from  itself, 
or  with  the  assistance  of  persons  outside,  for  the  purpose  of 
transacting  any  special  business,  or  of  investigating  specific 
objects  connected  with  the  work  and  interests  of  the  Institution. 

28. — ^All  Committees  or  Sub-Committees  shall  be  appointed 
by  the  Council,  and  shall  be  subject  to  that  body,  and  shall 
report  to  it.  The  Council  shall  act  upon  these  reports  or  recom- 
mendations as  it  may  think  best. 

29. — The  Council  may  invite  to  General  Meetings  or  to 
Council  Meetings  any  person  or  persons  whose  presence  and 
assistance  it  may  desire,  and  strangers  so  invited  shall  be  per- 
mitted to  take  part  in  the  proceedings,  but  not  to  vote. 


Ckmncil 
Meetings. 


OoDTening 
Meeting  for 
Expenditare  of 
FundB. 


DiscoBalons  of  a 

Personal 

Character. 


Regulation  of 
Proceedings. 


Chairman  and 
Quorum. 


SubOommitteei. 


Sub-Oommittees. 


Sub-Committees. 


Invitation  of 
Strangers. 
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TrMNnror'H 
IhitiM. 


Finance 
Oommittee. 


Payment  of 
Aocounta. 


Reading 
CkMumiUet. 


80.— Th0  Sooreteiy,  who  ihiU  alK>  art  m  TEeiinrer,  dun  be 
appointed  bj  and  aot  under  tbe  direction  and  oontrd  of  tbe 
Ooonofl,  and  ahall  be  paid  raoh  aalaiy  aa  the  Oonndl  dull 
determine.  He  ihall  attend  all  meetingSi  Oonndl  and  Genecal, 
and  ahall  take  mlnutea  of  the  prooeedinf{8,  and  enter  them  in 
proper  booln  provided  Ibr  the  pnrpoee.  He  ahall  write  the 
oorreipondenoe  of  the  Inatitntion  and  Oonnoil,  read  minntea  and 
notioea  at  meetinga,  report  diaonnionai  and^  if  required  bj  tbe 
Ooonoil,  prepare  papera  ibr  reading  and  publication,  and  read 
papers  and  communioationa  at  the  meetings.  He  diall  leodTB 
all  paymente  due  to  the  Inatitution,  and  ahall  bank  the  oaah  m 
hand  whenever  it  amounts  to  ten  pounds.  The  bank  duJl  be 
determined  by  the  Ooundl  and  the  banking  aocount  shall  be  in 
the  names  indicated  in  oonneotion  with  the  Finance  Oommittee. 
He  shall  keep  a  cash  aocount  book,  general  and  detail,  which 
shall  on  all  occasions  be  open  to  inspection  by  the  Finance 
Committee  or  by  the  OoundL  He  shall  keep  a  register  of  the 
names  of  members,  so  arranged  aa  to  distinguish  all  members 
whose  subscriptions  are  in  arrear.  He  shall  also  perform  what- 
ever other  duties  are  indicated  in  the  Bye-Laws  of  the  Institu- 
tion as  appertaining  to  his  department ;  and  shall  remain  iu 
office  during  the  pleasure  of  the  Couucil.  He  shall  not  vote  on 
any  resolution. 

dl.— The  following  Sub-Oommittees  shall,  be  appointed 
annually  by  the  Oonncil . — (1)  A  Finance  Committee,  to  consist 
of  seven  persons,  viz.,  one  Past-President  or  Vice-President, 
who  shall  bo  Chairman;  five  Councilmen,  and  the  Honorary 
Treasurer  of  the  Institution ;  three  of  whom  shall  form  a 
quorum.  The  Treasurer  shall  be  empowered  to  pay  all  amounts 
due  from  the  Institution  which  are  under  two  pounds.  All 
amounts  of  two  pounds  and  upwards  shall  be  paid  by  cheque 
signed  by  the  Chairman  of  the  Finance  Committee  (or  in  his 
absence,  by  the  President  or  a  Past-President),  the  Secretary, 
and  the  Honorary  Treasurer.  (2)  A  Reading  Committee,  to 
consist  of  six  members  of  Council. 
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each  year,  after  they  have  been  audited  by  a  professional 
Accountant,  appointed  by  the  members  at  the  General  Meeting 
in  May. 

ALTERATIONS  TO  CONSTITUTION  AND  BYE-LAWS. 

44  — Alteration  in  or  addition  to  the  Constitution  and  Bye- 
Laws  may  be  made  only  by  resolution  of  the  members  at  the 
May  General  Meeting,  after  notice  of  the  proposed  alteration  or 
addition  has  been  announced  at  the  previous  General  Meeting. 

The  resolution  may  be  modified  by  the  Council  Ineanwhile, 
should  they  so  desire  ;  but  in  this  case  it  shall  be  read  at  the 
May  General  Meeting  in  its  original  form  before  it  is  proposed 
in  the  amended  form. 

Such  resolutions  shall  be  stated  in  the  notice  calling  the 
intervening  Council  Meeting,  and  also  in  the  notice  calling  the 
May  General  Meeting. 

Any  member  unable  to  be  present  at  the  meeting  at  which 
such  alterations  are  to  be  considered,  but  who  is  nevertheless 
desirous  of  recording  his  opinion  thereon,  shall  be  allowed  to 
vote  by  proxy,  such  proxies  shall  be  in  Form  J  in  the  Appendix, 
which  may  be  had  on  application  to  the  Secretaiy,  and  may  be 
used  by  any  member  present  at  the  meeting  on  behalf  of  the 
absent  member,  and  counted  by  the  Chairman  as  of  equal  value 
with  votes  given  in  the  manner  provided  in  Bye-Law  19. 
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APPENDIX. 

POEM  a!  (BTE-LAW  1.) 

A.  B.  [OhriBliaa  Nat&e,  Sotiuuiiib,  OoonpBtron,  and  Addrm 
in  fall]  Oedng  deeiroiu  of  admiaeion  into  the  Nonh-But  Ooast 
Iiutitnlion  of  Engtneos  and  Shipbnilden,  ve,  the  Qndenig&ed 
[HembeiB  or  Aaaooiatwl  pnipoee  tad  reocnunend  that  he  shall 
become  [a  TSmUm,  Aaeociate,  or  Gntdnate]  thereof.  We  know 
him  to  be  [a  Piim^el,  Ac.,  or  engiged  in,  Ac.,]  ami  eligible  fbr 
the  propoaed  membership. 


FORM  B.  (BTE-LAW  2.) 
A.  B.  [Ohrutian  Name,  Snnuime,  Occnpation,  and  Address 
in  fall]  being  at  present  a  of  the  North-East  Coast 

Institation  of  Elngineers  and  Shipbuilders,  and  upwards  of 
tventf-one  yean  of  age,  and  being  desirons  of  becoming  a 
of  the  said  Institute,  we,  the  undersigned 
[M^nbera  or  Aasociatee],  recommend  him,  from  pertonal  knoW' 
ledge,  as  a  person  eligible  for  the  proposed  Change  of  member- 
ship, becanse — 
(Btn  ipieify  diMncftg  (he  Qualification*  of  the  Candidate  according 
to  tltt  tpirit  of  lie  Bula  of  lit  Inilitulioii.) 


day  of 


li 

FORM  C.  (BYE-LAW  3.) 

BALLOTING  PAPER  FOR  MEMBERSHIP. 

The  Council  having  considered  the  recommendations  for 
Memberehip  of  the  following  gentlemen,  present  them  to  be 
balloted  for,  viz.: — 


Mbmbkr, 

ASAOCIATB.  OXt 
OilADUATS. 

Occupation. 

ADDBBS& 

NomHATBDBY. 

SUPPOftTBDBT. 

Strike  out  the  names  of  such  persons  as  yon  desire  shall  not 
be  elected,  and  forward  the  list  by  post  to  the  Secretary,  or 
personally  place  it  in  the  ballot-box  at  the  Meeting. 


FORM  D.  (BYE-LAW  4.) 

Sir, — I  am  directed  to  inform  yon  that  on  the  day 

of  you  were  elected  a  of  the  North-East 

Coast  Institution  of  Engineers  and  Shipbuilders,  but,  in  con- 
formity with  Bye-Law  4,  your  election  cannot  be  confirmed,  nor 
your  name  be  added  to  the  roll  of  membership,  until  you  have 
paid  your  first  annual  subscription,  the  amount  of  which  is 
£        :        :        ,  or,  at  your  option,  the  Life  Composition  of 

Payment  may  bo  made  to  the  Treasurer,  Mr. 

Address. 

I  am,  Sir, 


Dated 


Yours  faithfully, 


18 


Secretary. 


N.B. — In  case  of  a  Oradnate,  strike  oat  "  or,  at  your  option,  ike 
Life  Composition  of  Z         :         :         " 


lii 

FORM  B.  (BYE-LAW  9.) 

Sir, — I  am  direcfced  by  the  Council  of  the  North-East  Ooaife 
Instifcation  of  Engineen  and  Shipboilden  to  draw  yonr  attention 
to  Bje-Law  6,  and  to  remind  ygn  that  the  snm  of  JB 
of  your  annual  subflcriptionB  remains  unpaid,  and  that  you  are  in 
consequence  in  arrear  of  subscription. 

I  am  also  directed  to  request  that  you  will  cause  the  same  to 
be  paid  without  fbrther  dday,  otherwise  the  Ooundl  will  be 
under  the  necessity  of  exercising  their  discretion  as  to  using  the 
power  vested  in  them  by  the  Rule  above  referred  to. 

I  am,  Sir, 

Tours  feithftdly, 

Secretary. 

FORM  P.  (BYE-LAW  9.) 

Sir,— I  ain  directed  by  the  Council  of  the  North-East  Coast 
Institution  of  Engineers  and  Shipbuilders  to  inform  you  that  in 
consequence  of  non-payment  of  your  arrears  of  subsoriptioii,  and 
in  pursuance  pf  Bye-Law  9,  the  Council  have  determined  that 
unless  payment  of  the  amount  (£  )  is  made  previous 

to  the  day  of  next,  they  will  proceed  to  declare 

that  you  have  ceased  to  be  a  member  of  the  Institution. 

But,  notwithstanding  this  declaration,  you  will  remain  liable 
for  payment  of  the  arrears  due  from  you. 

I  am,  Sir, 

Yours  faithfully, 

Secretary. 

FORM  G.  (BYE-LAW  10.) 

Sir, — I  am  directed  by  the  Council  of  the  Nortb-East  Coast 
Institution  of  Engineers  and  Shipbuilders  to  inform  you  that 
they  feel  it  their  duty  to  advise  you  to  withdraw  from  the 
Institution,  or  otherwise  they  will  be  obliged  to  act  in  accord- 
ance with  Bye-Law  9  (or  10,  as  the  case  may  be.) 

I  am,  Sir, 

Yours  faithfully. 

Secretary. 


liii 
FORM  H.  (BYE-LAW  11.) 

BALLOTINQ    LIST. 
Paesidbkt. — One  Name  only  to  be  retarned,  or  the  vote  will  be  lost. 
President  for  the  current  year  (eligible  for  re-election.)* 


! 


New  Nominations,  from  whom  to  select  ONE. 


Viob-Pbb8IDBNT8. — Six  Namks  only  to  be  returned  Hnclading  the  four 
who  remain  in  office),  or  the  vote  will  be  lost. 


Four  Vice-Presidents  remaining  in  office,  whose  seats  are  NOT 

x'acant. 


Two  Vice-Presidents  retiring,  and  NOT  eligible  for  re-election. 


New  Nominations,  from  whom  to  select  TWO  names. 


Tbbabubbb. — Okb  Nahb  only  to  be  retnmed,  or  the  vote  will  be  lost. 
Treasurer  for  the  current  year,  eUg^ble  for  re-election. 


} 


New  Nominations,  from  whom  to  select  ONE. 


CouKOiLMBN. — FiTTBEir  NAM Bs  ouly  to  be  returned,  including  the  ten  who 

remain  in  office. 


Ten  Councilmen  remaining  in  office.    These  do  not  require  to  bd 
voted  for  at  this  election,  as  their  term  of  service  has  NOT  yet 

expired. 


•■  Five  Councilmen  retiring,  and  NOT  eligible  for  re-election. 


*  New  Nominations  from  whom  to  select  FIVE. 


*To  h9  canmoA  out  before  Istue,  when  the  Preeident  ii  not  ellcfble  for  re-eleotloa 


NORTH-EAST  COAST  INSTITUTION 


OF 


ENGINEERS  AND  SHIPBUILDERS. 


Fourth  Session,  1887-8. 


PROCEEDINGS. 


ANNUAL  GKNEKAL  MEKTIMJ  HKLl)  IN  THK  LKCTURK  HALL  OF  THE 
LITEKARY  AND  PHILOSOPHICAL  SOCIETY,  NEWCASTLE-UPON- 
TYNE,  ON  WEDNESDAY  EVENING,  OCTOBER  19th,  1887. 


W.  THEODORE  DOXFORD,  Esq.,  Peesidbnt,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  preceding  General  Meeting 
(being  the  closing  meeting  of  last  session),  held  in  Newcastle-upon-Tjue 
on  May  4th,  which  were  approved  by  the  members  present  and  signed  by 
the  Pi-esident. 

The  ballot  for  new  members  having  been  taken,  the  President 
appointed  Messrs.  B.  G.  Nichol  and  R.  L.  Weighton  to  examine  the 
voting  papers,  and  the  following  gentlemen  were  declared  elected : — 

MEMBERS. 

Armstrong,  Robert  B.,  Dene  Terrace  West,  Sonthwick,  Sunderland. 

Campbell.  William,  Belfast  Shipyard,  Belfast. 

Clark,  Henry,  Sonthwick  Engine  Works,  Sunderland. 

Clarke,  William,  Victoria  Works,  Gateshead. 

Gordon,  William  James,  136,  Blake  Street,  Barrow-in-Furness. 

Hardy,  Arthur  Francis,!  .    ^  i_.  u-  i  i^i 

„  ,  ,  fGermania  Werft,  Gaarden  bei  Kiel,  Germany. 

Helyer,  A.  J.,  j  '' 

Hall,  John  W.,  Abden  Shipyard,  Kinghorn,  N.B. 

Kellner,  T. 

Littleboy,  Chas.  Wm.,  12,  Shaftesburn  Street,  Stockton-on-Tees. 

Orde,  E.  L.,  Orde  House,  Morpeth. 
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Vi^rrt^t;  J.  RtebMd,  14,  Rikdale  IWnoe,  Jemond. 

HnlmUni,  il»  C,  HI /.Tumwoith  Roid,  Newowtle. 

Mi'lU,  <?.  4«  (lr»v<*f  ^o  MMtn.  Olo  Anitldo,  SwiipMUrami,  Owob.  Italy* 

Hfimr,  JobN,  MflMin.  T.  WtUon  k  Boni.  HnlL 

Hi'Mi,  Jomflk  fLf  9,  (JDMn  Htmt,  NewoMtle. 

Hiirl4iitii,  A.  ^.i  VraoM,  Low  Tmiiii,  Gatatboid. 

1Vi«li«r,  ioMpb  W.,  ^AlliMid. 

W»I1m,  T,  W„  Mount  KfcoMi  D17  Doeki,  Giidlir. 

WiUiti,  I(i4ii»rt,  19,  VIotorU  Biratt,  NewMitle. 

(JKADUATRM  DRfllUIKO  TO  BRCOMB  MBMBSBS. 

i'.nrwmu  Honrj  Ii».  OianUn  bel  Kiel,  Qwnuuij. 

DMvlit,  AllNirt,  ajo  Umun»  HutoUewn,  RowMid  B4Mid»  Dombartcm,  N.B. 

lUm\,  Ambtlwld  !>.«  M  Blawlok  Row,  NewoMtie. 

limviM,  W,«  40,  llMtoti  R4wd,  NewoMtle. 

T.MKi.  John  M.  y.,  60.  GlAjton  PlMrk  Hqiuure,  NewowOe. 

WwitliMniH.IJ.,  M4,  Wftnaboek  Temoo,  H«ton. 

A88O0IATB8. 

Hiitfimlli  (iMWirfl  ll'i  Nutloiml  Provliioi«l  Bftnk  of  Bngkad,  Umltod, 
lirll,  Jiiliii  Hanrj,  MimkwMnnouth  Iron  Worki,  SandnUad. 
i  'iMiiiiiiiii,  KnuMiU  JMnea,  5,  KImi  Weat,  Bnoderland. 
MimIiUi  (ImrlM  llaiiry,  Id,  TUornblH  Terraoeb  SonderlMid. 
KiMilm.  MitwArd,  (I,  MieliMi|v»  UulUUnfi,  King  Steeoti  NcwoMtle: 
MmmriU}/,  (Iwirira  M.,  P,  I>mmi  Htroet,  NowoMtle. 
MiiliMMii,  (('rmlprlitki  411,  Umii  Mtrwl,  NewoMtle. 

(UUIUUTKS. 

rntiiH.  .1.  lliiMri«lli  H,  nh«>lmtii  IMmihs  NnwoMtle. 
fiUiiii,  .liitiM  II .  WNritiui  llniimi,  T,ynmimuth. 
(fn.c,  tlHiMt  .1  ,  MN,  AmIiIIkM  Tiirnitm  WcMt,  NewcaiUe. 
MmmiiMmm,  .iHiHi'it,  I  i,  VIHnHii  Ninmm,  Nawcwtle. 


(Ik     MNifffn'MMV    f««H(l  IIm'  (^Hiiioirs  Beport  and  the  Trea«uror*8 

I'umw  lol  Mfifff  MlMll  riff  MtH  IhnI.  fN'MUloil,  fUl  foUoWB  :^ 
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rcsulutioii  p««ed  br  (be  IiistitutiuD— but  the  more  thu  questiou  is 
iuvestigated  the  more  difficolt  does  the  taak  appear — and  up  to  the 
present  time  the  commiU«e  lias  bceu  unable  to  propose  a  formula  which 
it  could  recomiiieiid  for  general  acLvptation.  The  laboura  of  the  com- 
mittee, however,  are  not  yet  cloeed,  and  au  effort  will  be  made  to  make  a 
commnnicatiou  on  the  sulijet-t  to  the  Institution  during  the  coming 
winter. 

On  the  iWth  of  October,  18811,  the  President,  Mr.  W.  Theo.  Doxford, 
received  the  following  letter  from  Professor  Garnett,  M.A.,  D.C.L,, 
Principal  of  the  Durham  College  of  Science  : — 

[COPI-.] 
Dl  UBAll   COLLKQB   OF  SCIENCE, 

NEWCASTLB-fFON-TyXE, 

aw*  October.  18m. 
To  the  Fntideat  i-flkt  SorlAEatt  Coatl  Imi/ilufion  of 
Enginteri  aivt  HkipbHilderM. 

Mr  Ubak  Sib. 

I  Bill  venturing  to  write  to  you  in  your  donblu  CHpitcit)'  uf  I'raiidiiiit  of  the 
Xorth-Eut  Cnwt  luatitQtioD,  kdiI  of  Uovcruor  of  the  Durham  College  of  Science. 

Vou  are  aware  tliat  the  Culle^-  Lu  jmrchawtd  uri  eitciuivc  situ  (6i  seres),  and 
intends  within  a  few  weeki  to  cumnieiice  erectiiiK  thereuti  a  portion  of  tlie  peTinaneiit 
building,  the  block  plans  for  thi;  whole  uf  which  liave  been  preimred.  In  tlicae  pUiM 
proviainn  ia  nuule  for  technical  departmenU  iu  Uechanical  and  Civil  Engineering, 
Naval  Arebitccture,  Mining,  Electrical  Engineering.  Chemical  indnstries,  invlndiiig 
Metallurgy  and  soiue  smaller  subjects,  but  no  details  of  the  building  which  is  (« 
accommodate  these  departments,  or  of  the  course  of  instruction  to  be  iiuraued  therein 
have  j'et  been  decided  upon.  Tira  block  immediately  to  be  erected  will  comprise  the 
departuiciits  of  pure  Chemistry  and  I'liyaics,  and  these  liuve  been  elaborulcd  in  full 
detul.  I  ho]ie  soon  to  make  simit  progrew  with  the  departments  uf  Kleetrieal  and 
Mechanical  Engineering  and  Naval  Architecture,  biit  liere.  as  in  other  teehnicHl  de- 
partments, [  wish  to  take  no  serious  step  without  the  full  cmieurreTice  and  supjiort  of 
those  most  interested  in  the  ijuestions  involved,  I  mean  tlw  local  representative)'  of  the 
respective  industries.  1  shall  therefore  be  glad  if  you  could  see  your  way  U>  inviting  a 
conference  of  Engineers  and  Sliipbuilders  for  the  purpose  of  discussing : 
I.  Wliat  subjects  should  be  tnugiit. 
i.     How  tlic  teaching  should  be  conducted. 

3.  What  appliances  arc  desirable,  and  liow  they  should  be  obtained. 
The  discussion  shonid  be  based  on  the  assumption  tliat  we  arc  starting  de  noro  to 
provide  uii  Engineering  College  which  is  to  be  made  as  useful  as  iiossible  to  the  trade 
of  the  district,  and  my  hope  is  tliat  it  will  result  in  the  appointnieut  of  a  Committee  of 
Rnginecrs  and  Shipbuilders,  who,  acting  in  coujuiiction  with  the  College  (.'-onncil,  will 
take  the  general  snpervixion  of  the  Engineering  dqiartmeiit,  botii  as  regards  its  ei(nip- 
ineiit  and  its  Curriculum.  Souietlnng  of  this  sort  hai  been  done  at  Leeds,  and  the 
department  has  been  well  supported  by  the  local  firms.  To  command  the  cuiifidence  of 
practical  men  the  course  of  instruction  ninsl  be  iuangurated  by.  and  eurried  on  under 
the  direction  of,  the  leading  enRiueers  of  thv  district. 

If  y.m  (Muld  5<i>  your  way  to  tiikc  the  initialiic  in  this  miitln- iind  tn  enlist  the 
empathies  of  tiie  Crmiieil  i.t  yonv  Instiluti.in,  I  .himkt  hi'  very  gniU^fnl. 
\'ery  fiiitlifnlly  yours, 

WM,  (lAltSKlT. 


COUNCIL  UE1»0KT.  5 

On  the  invitation  of  the  President,  a  conference  of  the  leading  Ship- 
builders and  Marine  Engineers  of  the  district  was  held  in  Newcastle-upon- 
Tyne  on  the  18th  of  December  following.  At  that  meeting  it  was 
unanimously  agreed  that  a  Chair  of  Naval  Architecture  and  Marine 
Engineering  should  be  established  in  the  new  College  about  to  Xm  erected, 
and  a  committee,  consisting  of  the  Council  of  the  Institution  and  several 
prominent  gentlemen  of  the  district,  was  fomied  to  confer  with  Professor 
Garnett  and  the  Council  of  the  College  as  to  the  various  questions 
involved,  and  to  draw  up  a  scheme  of  instruction.  The  **  scheme  of 
instruction"  has  been  already  agreed  upon,  and  copies  can  now  be 
obtained  by  anyone  interested  on  application  to  the  Secretary  of  the 
Institution.  But  the  chief  question  which  is  at  present  engaging  the 
attention  of  this  committee  is  the  best  method  of  raising  the  necessaiy 
funds  for  carrying  out  the  scheme,  the  sum  required  being  about 
£25,000. 

On  the  suggestion  of  Sir  Benjamin  C.  Browne,  the  Right  Worshipful 
the  Mayor  of  Newciistle,  it  was  agixHid  by  the  Council  of  the  Institution 
to  send  an  invitation  to  the  Institution  of  Naval  Architects  to  hold  a 
summer  session  in  Newcastle.  The  invitation  having  been  accepted  by 
that  Institution,  an  executive  committee  was  appointed  to  carry  out  all 
the  necessai-Jr  arrangements.  The  whole  of  the  expense  incurred  was 
met  by  a  fund  guaranteed  by  most  of  the  leading  shipbuilding  and  engin- 
eering firms  of  the  district ;  and  the  Council,  on  behalf  of  the  Institu- 
tion, now  takes  the  opportunity  of  thanking  them  for  their  kindness  and 
support,  together  with  those  finns  who,  by  throwing  open  their  works  for 
inspection  and  entertaining  the  visitore,  contributed  so  ably  towards  the 
success  of  the  visit. 

The  Council  has  had  under  consideration  Article  V.  of  the  Constitu- 
tion, with  a  view  of  increasing  the  subscription  of  lOs.  6d.  paid  by  one 
class  of  members.  It  was  however  agreed  that  the  Constitution  stand  in 
its  original  form  for  the  present,  and  be  reconsidered  during  the  ensuing 
session.  Sundry  other  alterations  were  made  in  the  Bye-I^aws,  of  which 
the  following  are  the  chief  : — 

1. — That  Associates  shall  be  eligible  as  Couiicilineii. 

2. — That  the  Secretary  shall  also  act  as  Traasurer  to  the  institution. 

3. — That  no  debate  i»hall  be  considered  closed  the  same  night  on  which  the  paper 
discussed  is  read,  but  shall  be  open  for  further  consideration  at  a  following  meeting 
(providing  always  that  the  writer  of  the  \ya.\Xir  has  not  replieil  to  the  remarks  made  in 
the  debate). 

The  Council  feels  the  importance  of  establishing  a  Kciuling  Uouni  for 
the  use  of  the  members  of  the  Institution  ;  but  before  a.skinj'  the  mem- 


6  OOVnOOU  BIPQBT. 

bers  to  exprew  their  views  ou  the  sabject,  the  Coancil  will  kj  befine 
them,  at  an  early  date,  as  estimate  of  the  expense  whidi  woaU  be 
incurred. 

Dnring  the  session  87  new  Members,  22  Associates,  and  25  Gradnatsi 
have  been  enrolled,  and  12  Graduates  have  been  raised  to  the  rank  of 
members.  The  Institution  has  lost  by  death  6  Members ;  by  wisignation% 
etc.,  84  Members,  4  Associates,  and  5  Graduates. 

The  names  of  the  deceased  members  are  as  under : — 

John  Brookati  of  JAojA'b  Begifter  of  Sldpj^iig,  NewoaiUe-on-iyiia. 

J.  W.  Ckrk,  of  Sonthwiek,  8imd«riAiid. 

F.  E.  Davis,  of  Walkend-oii-Tyiie. 

C.  Dobton,  of  Low  Walker-on-Tyne. 

W.  J.  Hoyle,  Bentinck  ViUai,  NewoMtle-on-Tyne. 

Ivan  MavoTf  Hebbam-on-Tyne. 

Messrs.  Brockat  and  Mavor  were  members  of  the  Council  at  the  time 
of  their  decease.  Mr.  Glark  was  likewise  a  member  of  the  Council,  but 
had  resigned  his  seat  previous  to  his  death. 
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1 2  r>I8f!UR8ION — FINANCIAL  STATEMENT. 

tlie  work  of  Treasurer,  and  this  meant  a  net  increase  of  £85 — actually 
tlie  iiicrejise  was  £45,  but  the  £10  formerly  paid  to  an  Assistant  Treasurer 
reduced  it  to  the  £85.  They  had  not  paid  anything  for  the  maintenance 
of  the  measured  mile-posts,  and  probably  £5  would  have  to  be  expended 
this  year.  Altogether,  he  thought  it  was  just  likely,  things  remaining 
as  they  were,  that  they  might  have  a  very  small  balance  (if  any)  at  the 
end  of  next  year.  It  appeared  to  him  that  thei-e  was  not  the  slightest 
shadow  of  a  chance  of  having  a  reading-room  unless  the  subscriptions 
referred  to  were  increased. 

m 

The  President  said,  that  with  regard  to  the  matter  to  which  Mr. 
Graven  referred,  he  should  point  out  that  it  was  still  before  the  Council. 
It  was  intended  to  get  an  estimate  of  the  cost  of  the  reading-room,  and 
to  make  a  special  report  to  the  members  as  soon  as  possible. 

The  President  put  the  adoption  of  the  Report  to  the  meeting  and 
declared  it  carried. 
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PRESIDENT'S  INAUGURAL  ADDRESS. 


Read  before  the  Institution  at  the  Annual  Meeting,  Oct.  19th,  1887. 


Considering  the  great  im|)ortAnce  of  the  subject,  I  will,  with  your 
permission,  refer  to  sonic  of  the  points  I  hiul  the  honour  of  brining 
before  yon  twelve  months  ago.  At  that  time  I  wished  to  sliow  what 
prospect  we  had  of  improved  trade  for  engineers  and  shipbuilders,  and 
the  figures  which  I  then  gave  and  the  conclusion  I  then  drew,  though 
somewhat  startling,  I  have  not  seen  seriously  questioned  by  anyone  of 
authority  ;  indeed  in  many  cases  they  have  been  adopted  by  eminent 
speakers  and  writers  as  substantially  correct.  It  may  therefore  be  instruc- 
tive if  I  summarise  as  shortly  as  possible  what  I  then  said  and  see  how 
far  my  conclusions  are  8upix>rted  by  what  has  been  done  during  the  past 
twelve  months. 

In  the  first  place  I  took  the  gross  toimage  of  the  steamers  then  in 
Lloyd's  "New  Universal  Register"  of  200  tons  and  upwards  as  9,855,560 
tons,  and  showed  : — 

1. — That  the  general  tendency  was  to  increase  the  average  size  of 

steamere. 
2. — That  44  per  cent,  of  those  steamers  had  been  built  during  the 

years  1881-6. 
8. — ^Thatat  least  3,000,00(^  tons  of  steamers  required  to  be  re-engined 

or  to  have  their  present  engines  alt<ired  to  triple  exp*msion. 
4. — That  the  gain  to  the  owner  would  be  at  least  30  per  cent,  per 

annum  upon  the  cost  of  alterations. 
5. — That  there  should  be  an  average  of  £2,000,000  per  annum  spent 

over  alterations  and  repaira  during  the  next  ten  yeara. 

I  am  not  now  going  to  deal  with  each  of  these  points  but  only  with 
that  one  which  is  of  most  importance  to  us  at  present,  viz.,  the  amount 
of  work  to  be  done  to  old  steamers  to  render  them  efiicient. 

It  is  important  to  us  to  know  what  pro^wrtion  of  that  work  has  Ix^en 
done  since  the  beginning  of  188G,  and  to  thus  ascertain  how  far  ship- 
owners have  appreciated  their  j)f»8ition. 


1 4  nrAnouKAL  add&ibb. 

Unfortunafcelyy  I  have  not  got  complete  retanu  fbr  the  whole  kiiigdom« 
but  I  find  that  the  following  vessels  have  been  or  are  being  altered  on 
the  EaKt  (knigt^  Clyde,  and  Mersey,  and  at  Aberdeen,  vis. : — 

a  vtMuiMn,  ffroM  tomuife  aboat  6,068,  luiTe  been  re-engined  with  oompomids. 
24        M  ft  It   60,999,  M  If  w    triplflii 

2       f  H  M     6,682,  tf  H  It    ^[udniplet. 

41  M  „  M^17,  have  had  old  engines  eltered  to  triplet. 

fi  ff  f>    llflOS,  „  „  M       qnadraplea. 


Toid  78  107306 


Htty  ;$  [)er  cent,  in  nambers  of  estimated  total  and  5^  per  oenL  in 
tonnage,  Hhowing  that  it  is  the  larger  class  of  vessels  which  is  being 
altered.  The  percentages  appear  small  but  they  will  increase  year  by 
year  an  owners  become  convinced  of  the  necessity  of  inoomng  the 
expense. 

It  Ih  interesting  to  note  that  practically  all  the  alteratkins  are  being 
made  to  triples,  the  reason  being  that  there  is  no  gain  in  naing  four 
cylinders  with  present  pressures  of  steam. 

It  is  further  interesting  to  note  that  the  East  Coast  more  than  holds 
ItH  own  in  this  special  class  of  work,  the  seventy-eight  vessels  being 
divided  as  follows,  viz.: — 

Altered  on  North-Eant  Coast        

f  f  VylYQe      •••  •••  •••  ••• 

f f  BnLCTWj    •••  ••!  •••  •••  ••• 

.,    at  Aberdeen 

'Jliih  rj-nu'iuly  Hhould  1)e  natisfactory  to  the  mcml)ers  of  this  Institution, 
h|j</wjn^  iiH  ii.  d(M*H  the  favourable  position  this  district  now  stands  in. 

VVIiilbt  on  tliiH  Hubject  it  may  be  of  interest  if  I  give  you  the  follow- 
Jiif/  iii/nn-ti  i'nr  n«;w  vohhcIs  built  during  the  past  and  current  years,  or  now 
in  Uiihiib,  iiti  fiirtlufr  nliowing  the  rapid  change  to  triple  expansion,  viz. : — 


43v 

'emels. 

17 

»♦ 

14 

t> 

4 

?« 

nttMi  with 

Kiiftnoi. 

Fitted  with 
Tripled. 

Fitted  with 
Quadruples. 

Total. 

ih.lUi   S'titUyMMt  iUmmi        fK) 

244 

... 

313 

iiyiU:                                   VI 
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134 
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Again  we  see  the  East  Coast  well  in  front  of  other  districts,  the  triples, 
as  compared  with  componnds,  he\x\^  nearly  as  fonr  to  one  against  only 
two  to  one  elsewhere. 

Although  the  figures  I  have  dealt  with  do  not  represent  the  total  for 
the  kingdom,  they  are,  I  think,  near  enough  to  that  total  to  give  us  an 
idea  of  what  has  been  done,  and  after  considering  them  no  owner  need 
hesitate  as  to  which  type  of  engine  to  adopt  if  he  wishes  to  keep  up  with 
the  times,  for  it  may  be  taken  for  granted  that  the  greater  part,  if  not 
the  whole,  of  the  118  compounds  are  compounds  simply  l)ecause  they 
were  built  or  contracted  for  before  the  triples  had  definitely  proved 
their  superiority. 

As  regards  the  gain  to  the  shipowner,  I  have  seen  nothing  to  cause 
me  to  modify  the  opinions  I  expressed  twelve  months  ago,  but  a  great 
deal  to  confirm  them. 

Allow  me  here  to  thank  Mr.  W.  Parker,  of  Lloyd's,  who  has  specially 
collected  the  statistics  from  which  the  above  figures  have  been  condensed, 
for  without  his  assistance,  which  was  given  with  his  usual  readiness  to 
assist  others,  it  would  have  been  impossible  to  get  such  reliable  data. 

Let  us  now  turn  to  another  important  subject,  viz.,  the  comparative 
tonnages  of  1886  and  1887.  This  question  has  been  much  dwelt  on 
lately ;  nevertheless,  the  following  figures  will  probably  be  of  interest  to 
you,  showing  as  they  do  the  increase  or  decrease  in  each  class  more  clearly 
than  I  have  seen  them  put  before  : — 


188& 

1887 

Total  Steam  tonnage  of  Wood . . . 

... 

356,307 

..• 

380,655 

» 

„      CompoHite 

... 

32,010 

... 

32,820 

»» 

„       Iron    ... 

•  •  • 

8,907,199 

.*• 

8,911,406 

>» 

)f      sDeei   ...         ••* 
Total         

"  240,602  increase 

995,725 

••• 
••• 

1,206,962 

10,291,241 

10,531,843 

1  in  steamers. 

1886 

1887 

Sailing  Ship  tonnage  of  Wood... 

•  •  • 

8,606,225 

... 

8,104,060 

»» 

,,      Composite 

•  •  • 

131,034 

••• 

126,661 

i» 

„      Iron    . . . 

■  •  • 

2,396,179 

..• 

2,078,777 

»j 

„      Steel   ... 
Total 

•  •  • 

•  • « 

83,177 

••• 
*•• 

102,319 

11,216,615 

10,411,807 

»  804,808  decrease  in  sailing  vessels. 

Showing  a  slight  increase  in  each  description  of  steamer,  but  a  large 
decrease  in  all  classes  of  sailing  vessels  with  the  exception  of  the  steel 
class,  which  shows  a  slight  increase. 
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in  advance  in  marine  engineering.  The  possibilities  it  may  lead  to  are 
as  yet  unknown,  for  we  have  not  yet  gut  over  all  its  difficulties;  there  is 
therefore  ample  scope  for  experiment  in  this  dii*ection. 

As  regards  the  other  two  questions,  \iz.,  increased  piston  speed  and 
reduced  weights,  I  do  iioc  feel  myself  competent  to  speak,  for  where 
eminent  engineers  diifer  in  opinion,  as  they  do  upon  these  subjects,  it 
would  be  dangerous  for  one  not  an  engineer  to  express  a  decided  opinion. 
But  when  we  consider  that  in  Mr.  Hall's  paper,  read  April  20th,  this  year, 
before  our  Institution,  he  gave  the  weight  of  triples,  as  used  in  the 
mercantile  marine,  at  450  to  460  lbs.  per  horse-power,  and  that  Mr. 
Marshall,  in  his  paper  read  in  this  room,  on  the  26th  July,  before  the 
Institution  of  Naval  Architects,  shows  that  by  forced  draught  and  higher 
piston  speed  his  firm  has  reduced  the  weight  in  war  vessels  to  consider- 
ably under  200  lbs.  per  horse-power — in  two  special  cases  as  low  as  84 
lbs.  per  horse-power ! — although  for  many  reasons  it  is  not  advisable  for 
us  to  aim  at  reducing  mercantile  engines  to  anything  like  the  weight  of 
those  put  into  war  vessels,  yet  there  must  surely  be  room  for  some 
saving  between  460  lbs.  and  200  lbs.  per  horse-power — probably  by  using 
stronger  material — without  endangering  the  strength  of  the  machinery. 

If  not  taking  up  too  much  of  your  time,  I  would  like  to  refer  to 
another  very  important  question,  viz.,  the  rapid  development  in  the  size 
and  speed  of  Atlantic  passenger  steamers,  owing  to  the  rivalry  of  certain 
companies,  each  being  determined  to  have  the  fastest  vessels  in  the  trade. 

Mr.  John,  in  his  able  paper  on  '•  Atlantic  Steamers,"  read  before 
the  Institution  of  Naval  Architects  in  July  last  yeai*,  went  very  fully 
into  this  question,  but  there  is  already  something  to  be  added  to  what  he 
said,  for  considerable  advances  are  now  being  made  upon  what  had  then 
been  done,  not  only  in  the  speed,  but  also  in  the  means  by  which  that 
speed  is  to  be  attained.  Mr.  John  used  these  words,  **  People  are  asking 
what  the  next  change  is  to  be.  I  think  everyone  is  agreed  that  triple 
expansion  engines  are  inevitable,  and  I  think  there  is  also  a  tendency 
towards  twin  screws.  Forced  draught  I  am  not  so  sure  about  at  present." 
Now,  those  words  were  only  written  last  year,  and  the  "  Umbria  "  and 
*'  Etruria"  were  then,  and  are  now,  the  fastest  mercantile  vessels  afloat ; 
they  have  compound  engines,  single  screw,  and  no  forced  draught. 

But  we  have  now  building  on  the  Clyde  two  vessels  for  the  Inman 
and  International  Company,  and  at  Belfast  two  for  the  White  Star 
Comi>a!iy,  which  are  ex[)e(?ted  to  be  far  in  advance  of  those. 

The  new  vessels  are  to  have  tri[)le  expansion  engines,  twin  screws, 
and  forced  draught — three  very  important  steps  foi-ward,  and  stei*  which 
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fop  inoreaae  of  wajrcs  were  mivde  and  strike**  ensue*],  cle|vnfl  upon  it  they 
were  in  great  danger  of  \om\<r  that  i)f)8ition  which  they  had  ohtained  by 
their  inAnstry,  their  energy,  and  their  enterprise.     Now,  he  did  not  wisli 
to  detain  them  longer,  but  he  did  wiali  to  be  allowed  to  say  one  or  two 
words  of  thanks,  cordial,  heartfelt  thanks,  and  he  was  happy  to  see,  and 
he  was  sure  they  shared  his  happiness  to  see  sitting  beside  hhn  one  of 
their  honorarj*  members,  whose  presence  that  night  was  as  agn^able  to 
him  as  it  was  nnexpected — his  distinguished  and  esteemed  friend,  Mr, 
White,  no  less  a  man  than  the  chief  constnictor  of  the  Navy.    They  both, 
he  was  qnite  sure,  came  there  very  much  with  the  same  motive,  to 
express  by  their  presence,  representing  as  they  did  the  leading  institution 
in  liondon — the  Institute  of  Naval  Architects  and  Marine  Engineers — 
he  was  qnite  sure,  without  having  had  a  word  of  conference  with  him 
upon  the' subject,  that  they  came  there  very  largely  with  the  hojK)  of 
expressing  by  their  presence  their  thanks  to  the  North-East  Coast  Insti- 
tution of  Shipbuilders  and  Engineers,  their  cordial  thanks,  for  their 
reception  of  them  this  year,  for  enabling  them  to  judge  of  the  gigantic 
resonrces  of  this  and  neighbouring  rivers,  for  the  hospitiility  that  they 
extended  to  them,  the  kindness  with  which  they  were  received,  and  the 
extreme  pleasure  and  the  extreme  amount  of  instruction  and  amusement 
that  they  had  derived  from  their  visit.     Representing,  as  he  had  the 
honour  of  doing,  the  Institute  of  Naval  Architects  in  London,  he  had 
the  greatest  pleasure,  on  this  their  annual  meeting,  of  returning  to  their 
excellent  President — and  he  was  delighted  to  hear,  in  passing,  that  they 
had  had  the  advantage  of  seciu'ing  him  for  another  year  as  their  Presi- 
dent, a  more  practical  and  better  President  he  thought  they  might  have 
had  considerable  diflRculty  in  obtaining,  and  he  congratulated  ihem  all 
upon  his  re-election — and  to  them,  one  and  all,  his  hearty  thanks  for  the 
pleasant  memories  that  the  Institute  of  Naval  Architects  and  Marine 
Engineers  would  ever  retain  of  their  late  visit  to  the  Tyne.     With  these 
very  few  words,  he  begged  to  move — that  which  he  was  quite  sure 
wonld  be  accepted  without  a  dissentient  voice — a  vote  of  thanks  to  their 
excellent  Pi-esident  for  his  most  admirable,  practical,  and  useful  address. 
Mr.  A,  CooTE  said,  he  had  been  asked  to  second  this  vote  of  thanks, 
and  he  did  not  hesitate  to  state  that  he  rose  to  do  so  with  considerable 
pleasure.     He  wished  it  had  l)ecn  entrusted  to  better  hands,  but  having 
been  entrusted  to  him  he  could  only  say  that  he  was  very  glad  to  have 
had  the  pleasure  of  hearing  Mr.  Doxford*s  i)aixjr,  and  very  proud  to  follow 
Lord  Kavensworth  in  asking  them  to  give  to  the  President  a  most  hearty 
vote  of  thanks.     He  felt  sure  that  all  Mr.  Doxford  had  done  since  he 
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and  had  exhibited  by  the  papers  that  had  been  read  there  and  discassions 
that  had  ensued  upon  those  papers,  a  larger  amount  of  practical,  useful 
knowledge  than  the  papers  that  had  been  read  by  the  members  of  this 
Institution.  Of  course  it  went  without  saying  that  on  the  banks  of  the 
Tyne  a  school  of  naval  architecture  and  marine  engineering  was  an 
absolute  vital  necessity ;  and  he  congratulated  his  ftiend  Mr;  White,  who 
was  an  active  promoter  of  this  very  valuable  Institution,  and  con- 
gratulated Mr.  Doxford  and  all  of  them  in  the  progress  they  had  made, 
shown  by  their  numbers,  something  like  600  members.  He  ventured  to 
say,  almost  to  challenge,  any  kindred  institution  to  have  done  so  much 
useful  work  and  to  have  made  such  progress  in  so  short  a  time  as  the 
Institution  of  Shipbuilders  and  Marine  Engineers  on  the  banks  of  the 
Tyne.  He  congratulated  them  most  cordially,  and  wished  them  to  bear 
in  mind  that  the  least  he  could  do  in  return  for  the  honour  they  had 
paid  him,  a  most  unworthy  and  unscientific  man,  in  electing  him  an 
honorary  member  of  this  Institution — an  honour  of  which  he  was  ex- 
ceedingly proud — ^was  to  take  a  deep  concern  in  its  rise  and  progress. 

This  concluded  the  business  of  the  meeting. 
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NORTH-EAST   COAST    INSTITUTION  OF  ENGINEERS 

AND  SHIPBUILDERS. 


FouuTH  Session,  1887-88. 


PROCEEDINGS. 


SECOND  GENERAL  MEETING  OF  THE  SESSION,  HELD  IN  THE 
LECTURE  HALL  OF  THE  SUBSCRIPTION  LIBRARY,  FAWCETT 
STREET,  SUNDERLAND,  ON  WEDNESDAY  EVENING,  NOVEMBER 
IGiH,  1887. 

ARTHUR  COOTE,  Esq.,  Vice-Pbesident,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  last  Annnal  Meeting,  held 
in  Newcastle-upon-Tyne  on  October  19th,  which  were  approved  by  the 
members  present,  and  signed  by  the  Vice-President. 

The  ballot  for  new  members  having  been  taken,  the  Vice-President 
appointed  Messrs.  F.  J.  Trewcnt  and  R.  S.  AVhite  to  cxtvmine  the  voting 
papers,  and  the  following  gcntloincn  were  declared  elected : — 

MEMBERS. 
BramwcU,  Balfour,  University  CoUego,  London,  W.C.  (late  (Inidualo). 
Cannen,  Frank,  H.  Parry  &  Son.  Lisbon. 
Donie,  Andrew,  73,  Park  Rood,  Newcastle. 
HiU,  MaxweU,  Germania  Werft  Gaarden  bei  Kiel,  Germany. 
Jones,  Morlais  G.,  108,  Andrew's  Crescent,  Cardi£P. 
Macarthy,  Harry,  Ashfield  House,  Newcastle. 
Niven,  William  A.,  82,  Jackson  Street,  North  Shields. 
Panton,  W.  H.,  Stockton  Forg^o,  Stockton-on-Tees. 

ASSOCIATES. 

Jenkins,  WiUiam,  Consett  Hall,  Blackhill,  Co.  Darliam. 
Panton,  Hugh,  88,  Fawcctt  Street,  Sunderland. 
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GRADUATES. 

Boyd.  William,  junior,  North  House,  Lonf?  Benton. 
Foley,  \Vm.  C  Le  B.,  26,  Asbaeld  Terrace  West,  Newcastle. 
Hfjwl,  AlHton  0.,  3,  Cambridge  Koad,  West  Hartlepool. 
B«Mi(l<l,  Henry  W.,  120,  Park  Road,  Newcastle. 
Kit  son,  Stanl<;y  W.,  18,  St.  Bcde's  Terrace,  Sunderland. 
Wiiidlmm,  Harry  S.,  3,  Cambridge  Road,  West  Hartlepool. 


T\n'  following  papcrR  were  then  read  and  discussed: — 1.  "Notes  on 
.SUNiiij>ljij>  H\nnti\  CiilcuIiitionH,"  by  Mr.G.  N.  Arnison,  Junior.  2.  "The 
luWui'iic't  iff  ('oiil  OonHurnption  on  tlic  Commercial  Efficiency  and  the 
J)('fcij/ii  of  C'lirgo  SteuinerB,"  by  Mr.  Robert  Thompson. 


K</i  K. — i// .  TlinmpHfnCH  paprr  wan  read  first  at  the  meetin{fy  hut  owin<f 
to  tin  ili>.i  utitiiaii  ini  it  harimj  ln'cn  adjonnml^  and  that  on  Mi\  Arnison^s 
ffiipn  i\h!^.td^  I  ha VI*  plaml  thv  latter  first  in  the  Transactions, — Editor. 
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NOTES  ON  STEAMSHIP  SPEED  CALCULATIONS. 


Br  GEO.  N.  ARNISOX,  Juy. 


[Head  before  the  Institution,  Novembeb  IGth,  1887.] 


It  is  not  purposed  in  these  notes  to  attempt  to  review  the  entire  subject 
of  'Steamship  Speed  Calculations,  but  to  indicate  one  or  two  points  of 
interest  that  have  arisen  in  the  writer's  own  immediate  experience. 
Some  references  will  have  to  be  made  to  eminent  authorities,  but  the 
scope  of  these  notes  must  be  necessarily  limited;  for,  instead  of  a  few 
pages,  a  volume  might  be  easily  compiled,  were  it  attempted  with  any 
degree  of  completeness,  to  review  even  the  various  formulae  that  have 
from  time  to  time  been  in  use,  or  to  consider  even  a  moiety  of  what  has 
been  advanced  on  the  subject  of  steamship  speed  efficiency.  Neverthe- 
less it  is  hoped  that  these  notes  will  be  partially  interesting.  Probably 
they  would  not  now  have  been  compiled  had  not  (in  the  discussion  on 
Mr.  J.  P.  Hall's  paper  on  "  Compound  v.  Triple  Expansion  Engines  from 
a  Shipowner's  point  of  view,"  read  last  session,)  doubts  been  thrown  upon 
the  advisability  of  using  the  coefficient  of  speed  efficiency,  expressed 
thus: — 

^  "■  I.U.P.' 

dnd  had  not,  inferentially,  preference  been  shown  to  formuhe  based  upon 
the  "  immersed  area  of  midship  section  "  and  the  *'  wetted  surface." 

Another  reason  that  has  actuated  the  writer  in  compiling  these  brief 
notes,  is  that  there  is  a  tendency  to  discount  results  obtained  from  actual 
practice  in  favour  of  those  obtained  experimentally.  No  one  is,  however, 
more  ready  than  the  writer  to  acknowledge  the  l^enefits  obtiiiiied  by  ex- 
periment. The  late  Mr.  W.  Froude,  F.R.8.,  may  be  specially  mentioned 
as  having,  by  carefully  conducted  ship-model  trials,  achieved  pmiseworthy 
results,  which  emphasised  the  necessity  of  screw  steamers  having  long  and 
easy  "runs."  This  necessity  had  been  partially  but  inadequately  indi- 
cated by  the  late  Mr.  John  Scott  Russell. 

Mr.  Froude  also  demonstrated  that  when  steamera  are  driven  at  a 
higher  speed  than  that  they  are  adapted  for  by  their  dimensions  and 
fbrm^  the  resistance  is  in  excess  of  that  cori*esponding  to  the  cube 
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wood  forward  than  aft.  Practice  in  this  respect  is  now  altered,  and  the 
** entrance"  and  "run"  made  about  the  same  length,  the  latter  being  not 
nnnsnally  longer  and  finer  than  the  former.  Excessively  fine  fore-body 
lines,  so  common  in  the  early  steamers,  made  these  vessels  in  nautical 
phraseology  very  "wet,"  causing  them  to  plunge  their  heads  into  the 
seas;  and,  doubtless,  this  has  to  some  extent  been  the  cause  of  fuller  fore- 
body  lines  being  adopted.  Early  theory  was,  however,  to  blame  for  the 
excessively  fine  fore-body  lines,  and,  in  particular,  the  "wave  line"  theory, 
which  was  based  upon  the  speed  of  trochoidal  waves.  This,  as  exjwnnded  by 
the  late  Mr.  John  Scott  Russell,  required  longer  "entrances"  than  "runs;" 
and  the  speed  calculations  of  the  late  Professor  AV.  J.  Macquorn  Rankine 
pre-supposed  that  the  steamer  for  which  the  propelling  power  was  to  be 
computed,  complied  with  the  rules  for  lengths  of  "runs"  and  "entrances" 
laid  down  by  the  late  Mr.  John  Scott  Russell,  which  for  convenience  of 
reference  it  may  be  as  well  to  quote.  They  are  as  follows : — Let  V  be 
the  "maximum  speed  of  the  ship"  (in  knots  per  hour),  Li  be  the  length 
of  "entrance"  appropriate  to  the  speed  V,  and  Lg  the  length  of  "run" 
(both  lengths  being  expressed  in  feet),  then — 

Li  =  or)025  X  V2. 
L,  =  0-375  X  V2  =  ^  h,. 

Let  us  see,  then,  for  example,  what  length  of  "run"  and  "entrance" 
is  required  by  this  nile  to  avoid  undue  wave-making,  in  the  case  of  a 
steamer  of  a  speed  of  20  knots : — 

Length  of  **  entrance"  =  0*5625  x  20^  =  225  ft. 
Do.       "run"  =  0375     x  20^  =  150  ft. 

It  will  be  here  noticed  that  the  length  of  "run"  is  only  two-thirds 
that  of  the  "entrance;"  and  the  writer  takes  the  opportunity  of  expressing 
the  opinion,  that  while  such  proportions  may  be  suitable  for  paddle 
steamers,  for  screw-propelled  vessels  he  would  rather  revei*se  the  pro- 
portions. As  far  back  as  1866,  the  late  Professor  Rankine  stated  that, 
so  far  as  he  had  "been  able  to  gather  from  the  performance  of  actual 
steamers,  the  additional  resistance  produced  by  deficiency  of  length  in  the 
fore-body  is  not  nearly  so  marked  or  so  great  as  that  produced  by  deficiency 
of  length  in  the  after-body ;  so  long,  at  all  events,  as  the  fore-body  is  not 
less  than  two-thirds  of  the  length  given  by  the  rule  (that  is,  equal  to  the 
after-body)." 

This  brings  the  writer  to  notice  the  rule  of  computing  the  propelling 
power  and  speed  laid  down  in  Shipbuilding:  Theoretical  and  Practical^ 
edited  by  the  late  Professor  W.  J.  Macquorn  Rankine,  C.E.,  LL.D.,  etc. 
There  must  always  be,  in  estimating  the  indicated  horse-power  necessary 
to  propel  a  steam  vessel  at  a  given  speed,  some  degree  of  approximation. 
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These  meaiis  might  have  been  reduced  by  including  the  keel  sine  of 
obliquity  as  0*0 ;  but  it  was  not  done,  as  the  actual  draught  of  water 
slightly  exceeded  the  designed  draught  of  water,  and  the  error,  if  any, 
was  on  the  safe  side.  The  unmersed  area  was  taken  to  the  actual  draught 
of  water. 

The  coefficient  of  augmentation  was  thus — 

1  +  (4  x-0210)  +-0004  =  1-0844. 

Now,  multiplying  the  immersed  surface  3,G80  feet  by  the  coefficient 
of  augmentation  1'084<,  we  have  the  resultant,  3,900,  as  the  augmented 
surface. 

Reversing  the  rule  (already  quoted)  for  obtaining  the  probable  indi- 
cated horse-power,  so  as  to  arrive  at  the  probable  speed,  we  have — 

I.H.P.  1,040  X  constant  20,000  _  20,800,000  _  -  oi^-OS 
8,990  augmented  surface        ""      3,990 '         *'  ' 

the  cube  of  probable  speed.     Extracting  the  cube  root  of  5,213*03,  we 

have  17'3  knots  as  the  probable  speed. 

In  this  instance  the  actual  speed  was  IG'44  knots,  but  the  calculation 
already  given  was  not  that  on  which  the  indicated  horse-power  of  the 
engines  was  decided.  The  calculation  was  made  to  test  the  value  of 
Professor  Bi\nkine's  mle,  and  the  result  was  not  deemed  very  unsatisfac- 
tory, seeing  the  lengths  of  the  "run"  and  "entrance"  were  below  that 
required  by  the  "wave-line"  theory  for  the  probable  and  the  actual 
speed.  It  may  be  here  stated  that  the  writer  has  subsequently  become 
aware  of  a  provisional  rule  of  Professor  Rankine's  for  the  additional  re- 
sistance dne  to  a  short  after-body,  which  will  be  found  in  foot-notes  to 
pages  248  and  249  of  Shipbuilding :  Theoretical  mid  Practical,  of  which 
Professor  Rankinc  was  the  editor. 

The  instances  which  destroyed  the  writer's  confidence  in  the  "  aug- 
mented surface "  nile  were  as  follows  : — Two  well-designed  fine-lined 
screw  steamere,  D  and  E,  225  feet  long,  by  the  speed  rule  in  question, 
were  found  to  require  953  indicated  horse-power  for  a  speed  of  13*21 
knots,  on  a  displacement  of  980  tons,  while  1,231  indicated  horse- 
power was  actually  exerted  in  the  case  of  D ;  so  that,  to  make  **  practice" 
square  with  "  theory,"  the  constant  of  20,000  should  be  15,485.  Possibly 
part  of  the  discrepancy  is  accounted  for  by  the  vessel's  propeller  not 
having  been  entirely  immei'sed,  more  especially  as  the  sister  vessel  E, 
loaded  somewhat  deeper,  attained  a  slightly  higher  speed,  viz.,  13*4  knots 
per  hour,  with  1,209  indicated  horse-power ;  hiif  even  these  latter  figures 
show  a  discrepamg  of  iqncarifs  of  10 per  cent,  between  the  estimated  and  the 
actual  indicated  horse-power. 

The  attention  of  the  writer  was  soon  afterwards  directed  to  a  sliding 
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scale,  designed  by  Mr.  Bobert  Mansel,  fche  wdl-known  Oljde  Bhipbrnlder, 
by  which  probable  speeds  and  powers  could  be  rapidly  obtaiiiedi  idien 

nsmg  cither  the  ooeffldent  expressed  by  ^  „  p    or  -t-wtt"- 

A  table  was  oompiled  of  anthentic  trial  trip  resultSi  oontaining  tbe 
dimensions^  tonnage,  displaoement,  coefficient  of  disphcement^  area  of 
midship  section  to  load-line,  speed,  hoise-poww,  etc.,  which  is  partially 
reprodnced  in  Table  I.  For  p^mission  to  publish  this  data  the  writer  is 
indebted  to  the  Ann  of  Messrs.  David  and  William  Henderson  ft  Go., 
Glasgow,  as  well  as  for  data  previously  quoted. 

In  Table  II.  are  givoi  the  results  of  six  large  steamers^  r^;ular 
trading  for  the  year,  in  the  case  of  every  item  the  mean  results  being 
given. 

TABLE  I; 


B 


D 
K 


Screw  Steuner 

Do. 

Da 

Do. 

Do. 
Puddle  Steamer 


820 
800 

980 

1,095 

240 


Ij 


•651 
-664 
549 
•647 
•560 
•571 


197 
289 
268 
252 

277 
69 


OodBdM^ioC 


V'DI 

lef: 


820 

192 
186 
207 
163 


V'xcD' 


I.H.P. 


510 
562 
516 
472 

540 
298 


Sotad 


LH.P. 


I 


11-86 

lOOO 

12-8 

18-21 

13-4 

16*44 


660 


960 

1,231 
1,209 
1,043 


TABLE  n. 


(} 

II 

I 

J 

K 

L 


Screw  Steamer 
Do. 
Do. 
Do. 
Do. 
Do. 


8,610 

•637 

7,3  U 

•610 

7,206 

•622    ! 

6,847 

•640 

6,916 

•613 

5,703 

•<«58 

856 
847 
840 
828 
704 
730 


2470 
2^100 
2310 
229-6 
229-8 
208-9 


502 
539 
520 
627 
558 
477 


14-05  I  4,720 

13-55  ;  3,901 

1342  ;  3,000 

1205  2,310 

12-94  ,  3,081 

I 

12-85  !  2,879 


The  sliding  scale  already  alluded  to  proved  of  limited  use,  as  it  only 
extended  to  2,500  indicated  horse-powcr  and  5,000  tons  displacement. 
It  was  at  one  time  the  writer's  intention  to  have  constructed  a  larger 
one,  but  as  by  the  use  of  logarithms,  calculations  for  individual  cases 
could  he  rapidly  made,  the  idea  was  abandoned. 
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Examining  Table  I.,  it  will  be  seen  that  the  coefficients  of  efliciency  of 
displacement  vary  from  1 6;^  to  22(1,  showinj?  a  difference  of  88*6  per  cent.; 
while  the  corresponding  coefficients  of  the  immersed  areas  of  midship  sec- 
tions vary  from  298  to  502,  showing  a  diflTerence  of  88*5  per  (*ent.  Similarly 
in  Table  II.  the  displacement  coefficients  vary  from  208'0i)  to  247,  showing 
a  diflTerence  of  18'23  per  cent.;  and  the  corixisponding  coefficients  of  the  im- 
mersed areas  of  midship  sections  vary  from  477  to  027,  showing  a  diflrereiice 
of  81'4  per  cent.  Attention  is  called  to  these  variations.  The  diflerence 
in  the  percentages  in  Table  I.  being  49-0  i)er  cent.,  and  'J'able  II.  l:V17 
per  cent.  It  need  scarcely  be  urged  at  the  present  time  that  s]M^ed 
calcalations,  based  solely  or  mainly  on  the  immersed  area  of  the  midship 
section,  must  be  very  unreliable,  and  attention  is  directed  to  the  screw 
steamers  6  and  H  in  Table  II.  These  steamers  have  the  same  form  and 
dimensions  of  midship  section,  the  increased  area  in  the  case  of  (r  being 
due  to  slightly  greater  draught  of  water.  The  larger  displacement  of  (t 
is  due  to  that  vessel's  greater  length.  Now,  although  we  see  that  G 
is  a  more  efficient  vessel  as  regards  speed,  according  to  the  coefficient 
of  efficiency  of  the  disjjlacement,  yet  if  the  indicated  horse-jx^wer  had 
been  based  upon  the  coefficient  of  efficiency  of  a  midship  section  area 
of  H,  only  4,393  indicated  horse-ix)wer  would  have  been  provided,  and 
the  speed  of  the  vessel  with  that  indicated  horse-power  would  have  been 
only  13*72  knots,  a  deficiency  of  '33  knot,  while  if  the  vessel  0  had  only 
had  the  speed  efficiency  of  II,  the  speed  would  have  only  been  13*0 
knots,  a  deficiency  of  '45  knot.  Now  by  using  the  speed  efficiency 
coefficient  of  displacement  of  11  to  ascertain  the  indicated  horse-power 
required  to  drive  the  larger  vessel  G  half  a  knot  faster  than  U,  an  error 
on  the  safe  side  occurs,  4,829  indicated  horse-power  being  then  the  pro- 
bable power.  Such  cases  as  these  might  be  easily  multiplied,  and  even 
more  glaring  ones  instanced,  as  those  quoted  have  not  been  for  the  syxjcial 
purpose  of  demonstrating  the  vagaries  of  the  coefficients  of  sixicd 
efficiency  of  midship  section  areas. 

The  writer  would  oflfer  a  i)ossible  explanation  of  the  low  coefficients 
for  the  vessels  C,  D,  and  F,  which  are  very  marked  as  compared  with 
vessels  G  to  K.  The  first-mentioned  vessels  are  of  light  displacements, 
while  the  latter  are  of  heavy  displacements.  As  regards  L,  it  may  be 
remarked  that  this  vessel  was  originally  designed  for  a  considerably  less 
draught  of  water  than  that  on  which  the  results  in  Table  II.  were  obtained; 
and  the  design,  as  partially  evidenced  by  the  comparatively  high  coefli- 
cient  of  displacement,  '008,  was  not  suited  to  the  sjKHid  at  which  the 
vessel  was  driven,  more  especially  as  regards  the  aller-body  lines. 

TOL.  IVw-1887.  ^ 
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aiixriwntied  snrfijce  nJe  n:-:  l»^:"r  ^--nhj  of  h.'.w::  :i5-jd.  it  was  certainly 
the  more  reiifible  of  ihe  itt...      A^oih-jr  T'liLi  he  thonld  like  to  call 
atMnrioD  lo  was  iriih  rrfrreii'>e  lo  ili-:-  sTKcimeLs  •:•!  displacement  co- 
efficients riren  Id  iLr  pa>:r.      Tne  wrii-cT  K-viued  to  Iv-ok  upon  the 
disjflaoemeni  coefficient  as  a  orjr-.ini.      I:  •jriis  anvihinsr  but  constant, 
and  the  lair  that   iroTriTi^i  ihe  vanaii  l»    in    the  c^.iefficionts  were 
jtfcriecdT  veil  nndera'iK-i.  ihir.k?  yrincijui.T  i-:«  ibe  m-Klel  exjierimentfi  of 
tl* lait  Sir.  Fr-imde.    WL-i-n  Mr.  Rfa::ki:.v  i-'zi '.isLed  his  1  •■yA,  the  resistance 
of  a  ihjj*  ai  anvsTifeed  was  ?uTT-«st^3  i'*  U-  iii  i-roj^.-rii-jn  lo  the  augmented 
snrfaoe  nralriplie-i  hj  ihe  o-*i»e  of  iLe  sjierd.     Thai  had  been  found  by 
Mr.  Frc«nde"s  invesiiirations  nil  lo  \*e  the  case.     The  skin  resistance  of 
Teaads  does  dc<  Tazr  eiacilv  in  rrvTvnioa  i-*  the  ausrmenied  surface ; 
liot  it  raiher  docresis-ed  Ut  the  fsame  si»eei  in  I'M-T-'nion  to  the  increase 
in  the  dizDenaons  of  the  Ttssei.    Tnis  was  very  well  shown  by  comjiaring 

the  ooeffidenis     ,       '"  .  ^v'iy  f*:*T  a  v.tjk^zo  K'SI  ani  an  Atlantic  liner. 

i.il.Jr. 

Tale  the  t-c-rrie^v  luiis:  &«  Iv*  f:.  ^t.^'  and  the  Atlantic  liner  r»00  ft., 
liCiih  f<4-  ffO  knoTs  sjve-i.  :he  c-x-^oienta  in  the  t .■r[->io  b.-aii?  Wi.uld  Ijc 
1±««.  or  tbei^al-C'uLS-  and  the  •::hvr  i'^M  or  ?.'/''•.  and  K-twe^^n  ilies*.-  two 
tit-rwn**  iheT  wf.nld  i:nd  oc»rfi:*.irn:*i  of  a]]  values.      Then,  a^^ain.  the 

m 

war  in  which  o'<rffic:en*^  we^?  n:  >iined  l-v  increasins:  the  ?T«eei"i  is  shown 

•  m  ■<-  m 

Terr  well  iu  all  TTicressive  trial  resnlis,  Thvv  would  find  th-re  in  anv 
Btieaii»hip  that  the  o:iefficirn:  frr  cne  sr^:^'i.  say  1*.»  knots,  would  be 
imxi  hisheT  than  tha:  at  12  kn'-t*.  and  this  acain  wonld  l«e  hiirher  than 
that  for  14  knc-is  sT»eed.  and  s-:^  '^n.  ibe  or^eflEciont*  eetrincr  higher  as  the 
sji«>d  decrease*  an '3  lower  w::h  tTt-ry  inorccise  of  sj^t-ed.  sh-jwir.?  :ha:  the 
resistaDoe  :o  fncrt&s^vl  sTv^^i  is  L'T>:ii:er  than  in  T^ror-rnion  t--*  the  cuVir  '-.f 
the  Sf0^3^  He  La^i  known  as  m-eb  as  H'.* : .•  ?•"•  ]-.r  cent,  diffvKr.cv  in  the 
aitffidents  in  iLese  jrorresiive  trial  mns.  He  did  n-t  think  it  right  to 
allow  these  t:^w^  cf  the  writ'-zr  t->  lie  jiss^id  over  wiih-.n:  T^cmark.  as  ihey 
xiiisht  >%d  s^me  cf  their  v-.-nnsrer  n-tncbtr?  astnav.  Tncre  was  one 
cAher  p^-ini  j^rhaiis  he  cisrh:  menii-on.  From  his  cwn  oli5<:-n"ation.  and 
what  he  had  r*-en  tiM.  he  t::.drrs:'yd  tha:  in  :his  disirici  tho  makors:  of 

the  ensiws  a'.nir«  inranahlT  dtif-miinid  the  h :rS'>rowir  r.^.\\<k\rT  to 

—  .  .  . 

drive  the  sL'Te  a:  anv  riven  sreei.  Yi.M  is  to  sav.  a  shiyhuiM-.r  dosiin:s 
the  Ehij*,  the  endne^r  Las  no  c:nt:^.  1  cv.  r  :hv  li-.^iini  in  any  way.  snd  very 
lite'jT  his  lo:  even  srrrn  ::.  iic:  he  s-v>  i.v  w:"/.  lirivi  ;:  a:  a  i^na:::  sv<t\i 
with  a  jr,"»eT  wiiih  Le  d^es.  X'\  no..  Hi  hew.  5^n:o  iri::i'en;an 
aay  '•X-.r  t-t  he  knew  cas^.^  s:i:h  as  he  n-.rn:i:nt\i  tha:  haA  vV'n:io 
wixhii.  Lis  ''WL  ohficTvaiion,  and  be  hiKi  l^vn  :o*.d  Vv  s^v^r,.!  tv.cinoirs 
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using  r^  therefore,  surface  by  f -  by  distance  moved  through  will  \ye  an 
index  of  the  amount  of  work,  and  may  be  expressed  as  C4>  x  t*^  x  r) 
=  *  X  v^,  and  if  this  be  divided  by  the  horse-power  developed,  ought 
to  give  a  constant  quantity,  hence,  as  the  result,  we  have  the  expression 

l.H.P.        '     ^*^^- 

But  the  mere  knowledge  of  the  amount  of  immersed  *,  in  the  case  of 
two  vessels  varying  in  the  least  in  type,  affords  no  clue  whatever  to  the 
relation  between  their  immersed  skin  surfaces,  as  it  contains  within  it^self 
no  fiictor  of  the  length  or  fineness  of  the  vessel,  and,  if  it  is  to  be  used, 
must  be  coupled  with  some  modifying  coefficient  to  adapt  it  to  the 
difference  in  hull,  and  would  then  stand 


l.H.P.  '    ^^^^• 


As  the  use  of  this  coefficient  y  would  in  practice  be  out  of  the  question, 
a  quantity  must  be  songht  out  which  contains  within  itself  some  correc- 
tive factor,  enabling  it  to  give  a  nearer  approach  to  the  relation  between 
the  wetted  surfaces.  Now,  the  displacement  J)  =  {1  x  d  xh  x  coefficient), 
but  /,  d  and  h  are  each  proportionate  to  1)4,  therefore  D*  is  proportionate 
to  b  X  (I  X  a  coefficient,  that  is  midship  section  x  a  coefficient,  so 
instead  of  using  the  expression  (B)  the  same  result  can  be  got  by  substi- 
tuting D'  for  (4>  X  i/\  and  thns  we  have  the  formula 

D'  X  ^3  _ 
l.H.P.    ""'■ 

which  contains  within  itself  a  modifying  factor  y  not  contained  in  the 
mere  <P  simply,  and,  therefore,  without  adducing  any  actual  practical  result*?, 
it  might  be  pretty  safely  predicted,  that  the  expression  D'  would  give  a 
nearer  approach  to  the  relative  resistance  of  two  vessels  slightly  varying 
in  type.  But  the  I)'  is  only  a  very  rough  approximation  to  the  relation 
of  the  wetted  skins,  and  itself  requires  some  modifying  coefficient  to 
adapt  it  to  the  two  vessels,  and,  it  would  seem  to  him  at  least,  that  a  more 
reasonable  method  of  proceeding  would  be,  not  to  assiotin  that  the  surface 
varied  approximately  as  the  D*  or  anything  else,  but  to  commence  by 
using  the  actual  wetted  surface  itself  as  a  basis  of  operations ;  if  this 
cannot  be  obtained,  then  the  next  best  thing  would  appear  to  be  to  seize 
upon  any  particulars  by  which  a  nearer  approach  to  it  could  be  got ;  and, 
with  all  due  deference  to  the  writer,  he  would  suggest  that  a  nearer 
approach  to  it  could  be  got  by  the  use  of  the  equivalent  block  or  Kirk's 
analysis  (a  method  of  which  not  even  mention  is  made  in  this  paper), 
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In  the  case  of  a  ship,  ho  assimied  the  length  of  the  riband  as  being  that 
of  the  ship  on  the  load  water-line,  the  breadth  as  being  that  of  the  ship's 


mean  girth^  and  the  angle  as  that  of  the  entering  angles ;  then 
/  X  mg  X  coefficient  augmentation  =  augmented  surface.  Having 
determined  this  coefficient  of  augmentation  the  resistance  to  motion  of 
the  ship  is  composed  of  the  following  factors : — 

1st.    The  actual  wetted  skin  X   coefficient  of  augmentation  =  aug- 
mented surface. 
2nd.   The  height  of  the  head  of  water  equivalent  to  the  forward 

. . ,      ,  .           1^      (speed  in  knots)* 
motion  of  the  ship,  or  —  or  ^-^ --^ ^• 

8rd.    The  weight  m  of  a  unit  volume  water  (64lbs.  per  cubic  foot 

for  sea  water). 
4th.    A  coefficient  of  friction  r,  depending  on  the  state  of  smoothness 

of  the  ship's  skin. 
The  total  resistance   R,  may  then   be  expressed  as 

R  =  c  m  777  augmented  surface. 

For  the  coefficient  of  frictions  Rankine  used  that  deduced  by  Weisbach 
from  the  flow  of  water  in  iron  pipes,  viz.,  c  =  O'OOSC.  Now,  say 
speed  =  10  knots  per  hour  =  17  feet  per  second,  the  equivalent 
head  due  to  a  velocity  of  17  feet  per  second  =  4*5  feet,  and  substituting 

this  for  rrr  the  resistance  R  at  10  knots  per  hour  = 
C4 

R  =  0'0036  X  C4  X  4*5  x  augmented  surface. 
.-.  R  =  1'0;37  augmented  surface. 

Or,  in  other  words,  Rankine  estimated  that,  at  a  speed  of  10  knots  per 
hour,  the  eddy  resist^ince  of  clean  painted  vessels  practically  =  lib. 
per  sc^uarc  foot  of  augmented  surface,  and  for  any  other  6i)eed  it 
would  vary  as  the  height  of  the  equivalent  column  or  v^,  thus  for  a 
velocity  of  v  knots  jxjr   hour 

R  =  1-037  X  — 2  -^  augmented  surface. 

But  the  icork  done  in  any  time  depends  on  the  distance  through  which 
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I  ho  tU'Hii^.\imo  in  overoome,  and  ia  therefore  ineasored  by  resistance  x 
lUnUitwM  ;  the  work  done,  therefore,  in  a  given  time  in  overooming  eddj 

■ 

n^iHUiurv.  at  n  speed  of  v  knots  per  hour  b 

tr  nm  1  '087  X  T^  X  V  X  augmented  snrf!M*e, 

tr  aa  1087  ^   T73  ><  augmented  sorface. 

Now  an  I.H.P.  b  88^000  foot-pounds  per  minute, 

I.H.P.  s       550     yy      ^  „        ,,    second. 

Aim!  1  knot  per  hour   s=  1*688  i^t  per  second. 

/.   1   I. II. P.  =  r;^gg  =  826  knot-pounds  per  hour, 

lint  liankine  argued  that  of  the  gross  I.H.P,  developedi  only  some 
({})  |N«r  cent,  would  be  useftdly  employed  in  overcoming  the  resistance  of 
MiP  vvHHv\  I  therefore,  if  t^  =  knots  per  hour,  the  gross  horse-power 
ni«|iijrc(l  of  the  engine 

-  „  p        1'087  10*  X  augmented  snrfcce. 

-  --  p    ^  1'087  y*  X  augmented  sarface. 
•*•  '•"•*•  "  20,000. 

,,     ,.    „     I  ,,  „        v*  X  augmented  surface. 

I'umi  Ihf  rnrri^n\u\(  Mki'tnh  of  tho  elements  of  the  three  expressions  it 
•  oiilil.  Iin  liioiiKht,  Ih!  m4'<)I1  that  iiiHtcad  of  there  being  any  difference 
.il  l....ihi  ili.y  miv  nil  thrcn  founded  on  the  same  thing;  only,  that 
Irn.KiH.  ..  iiil<:  ili'ult  with  the  actual  amount  of  a  quantity,  namely, 
II,-  11'. I  »..ijj|.iru,  II  men!  approximation  to  which  is  only  attempted 
|.^    II.'.   n..'.  u|    tliu   Uivm   D\    and  it   likewise  also  possesses  within 

II  h  ..  i',.n'Mvi:  valiMt  to  liulp  it  to  meet  cases  of  bluffness  of  lines 
I  ,    ..,1    Mlili'HWili;  niilnrliimitrly,  (an  the  writer  has  very  well  pointed 

.1 .  II  ,. .  .....I.,  iitiiM:  liir  mrnlini^  imihch  oflulnessof  rim  aft.    It  alsopos- 

n  .  ■  "ii'ii  liHii  jnr  vvim  iiHiKiiiK  «liui  to  relation  of  leu<(th  of  ship  to 
,1       u  I  III.  ...nun  iiiiii-..  it.  iitimL  not  Imj  forf(otten  that  Raukiue  had  to 

I   Im     Im..  i.  tili.i  hIiiIi:  III  ili(:|HiMrishioii  of  very  limited  data,  and  that  he 

III  I  ii|'iil.ii«.i|  llml.  Iiii  hiiipH  miiut  1)0  of  good  lines;  and,  with  all  due 
M  .  ..  I  i\|i  \ I nUH.n'tt  liihh  ntiuinllilrned  in  it,  it  contains  no  element 
>i.        ..  ii  k.iM   I.I    hlih.li  t:.iii   Im  Irl't  m'^'^'cted  :  it  was  the  fii-st 

I     .,n.iM|.i  .ii   luiiutii^',  uii  luprnrihion  hy  which  the  power  of  a 

J     hII   i>i   ihirihtiuui  li^  (4  ^*mW«  miHoning  from  first  principles ; 
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and,  had  he  lived  to  finish  his  work  nnd  been  in  possession  of  the 
varying  type  ship  progressive  trial  data  now  attainable,  it  is  only  fair  to 
conjecture^  he  would  have  introduced  into  it  further  corrective  values, 
which  would  have  rendered  it  more  elastic  for  difference  of  type  and 
variation  of  speed ;  while  possibly  he  would  have  been  somewhat  sur- 
prised to  find  it  expected  to  fit  in,  in  cases  where  it  was  certainly  never 
intended  to  be  used.  «r 

The  Vice-President  (Mr.  Cootc),  being  obliged  to  leave,  expressed 
his  pleasure  in  coming  over  to  Sanderland,  and  said  he  was  esjx^cially 
anxious  tliat  they  should  visit  each  other.  He  had  thought  that  they 
did  not  come  over  from  Newcastle  in  sufficient  numbers,  and  perhaps 
they  did  not  go  as  they  might  from  Sunderland  to  the  meetings  in 
Newcastle.  Their  aim  should  l)e  to  make  the  "  North-East  Coast"  a 
standing  name  for  the  united  shipping  interest  of  the  whole  district. 
They  heard  of  a  **  Clyde-built  ship,"  for  instance,  not  but  that  it  might 
be  built  at  Paisley,  Greenock,  or  Dumbarton,  and  so  it  should  be  with 
them — not  Sunderland,  Hartlepool,  or  Tyne,  but  one  equally  high 
standard,  ^^z.,  the  "North-East  Coast."  Mr.  Taylor  (Vice-President) 
had  consented  to  take  the  chair. 

Mr.  W.  A.  F.  Crawford,  resuming  the  discussion,  said,  he  had  little 
doubt  that  he  also  was  one  of  the  members  who  had  induced  the  author 
to  compile  the  paper  he  had  just  read,  and  he  had  to  thank  him  for 
the  opportunity  of  discussing  some  of  the  points  raised  ;  but  he  was  not 
aware  that  in  the  discussion  on  Mr.  Hall's  paper  he  threw  any  doubt  on 

the  advisability  of  using  the  equation,  C  =—1=---   ,  for  it  was  on 

JL.  H  •  X  . 

record  that  he  stated,  "  that  as  the  equation  was  only  true  within  very 
narrow  limits,  it  was  both  requisite  and  necessary" — considering  the 
importance  of  the  deductions — "  that  the  comparisons  should  l>e  made 
under  approximately  similar  conditions,"  or  that  the  inference  regarding 
the  importance  attached  to  formuUc  involving  the  "mid  section"  was 
altogether  warranted,  as  this  last  information  was  exj)ressly  desired  for 
the  purpose  of  comparing  the  ships  on  the  '*  basis  of  their  equivalent 
blocks."  In  an  equation  for  the  resistiinco  to  a  ship's  motion,  the 
displacement  alone,  or  any  function  of  it,  could  not  be  correctly  used 
unless  we  assumed  tlie  displacement  to  vary  as  the  cube  of  a  lineal 
dimension  governing  it,  and  thus  circumstantially  admit  that  the  function 
D'  was  only  applicable  to  similar  ships;  and  while  he  admitted  the 
function  was  a  commercially  valuable  one,  he  thought  that  it  owed  its 
success  mainly  to  the  fact  that  it  varied  approximately  as  the  wetted 

YOL.  IV.-XWfl. 
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suliscquent  periods,  with  the  required  cxnctncsfl,  it  was  searcoly  fair  when 
the  conditions  were  so  much  altei*ed  to  expect  the  same  dejrrce  of 
exactness  with  the  same  general  formulae ;  and,  he  thought,  if  the  author 
had  remembered  that  a  proi>eller  loses  an  indefinite  percentage  of  its  etti- 
ciency  when  not  immersed,  he  would  not  have  looked  for  an  exact  predic- 
tion, but  would  have  amended  his  "  constant"  to  suit  the  altered  conditions, 
and  thus  saved  his  confidence  in  the  "augmented  surface  rule,"  and 
the  severe  shock  it  had  sustained.    As  he  had  already  said,  the  equation 

C  =  -j-ffrr   ^^  *  certain  limited  value,  but  as  far  as  any  expression 

in  it  was  concerned,  the  speed  was  independent  of  the  form  and  condition 
of  the  hull,  and  it  should,  therefore,  l)e  used  only  as  a  first  approxima- 
tion, but  if  greater  accuracy  was  required,  formulas  involving  the  form 
and  condition  of  the  hull,  with  constants  from  our  own  experience,  must 
bensed. 

Mr.  M.  Sandison  said,  it  was  about  1805  that  the  late  Mr.  Denny 
advocated  very  strongly  the  desirability  of  the  progressive  speed  trials  to 
which  Mr.  Adamson  had  alluded.  lie  thought  curves  of  constants 
got  from  such  trials  were  among  the  most  valuable  pieces  of  information 
a  shipbuilder  could  ix)sse8s.  These  curves  were  very  interesting,  and, 
he  thoaght,  it  was  worthy  of  note  in  laying  down  curves  of  that  sort, 
that  in  a  great  many  cases  they  would  find  for  every  speed,  except  the 
speed  of  maximum  efficiency,  there  was  another  speed  for  which  the  same 
constant  held,  depending  of  course,  on  the  nature  of  the  curve.  Of 
the  formulas  recapitulated  the  augmented  surface  is,  he  thought, 
undoubtedly  the  one  most  i*referably  to  be  adopted  in  analysing  the 
performance  of  steamships.  He  might  say  that  to  save  calculation,  he 
should,  with  their  permission,  be  glad  to  add  as  an  addendum  to  the 
paper,  a  tJible  of  coefficients  of  augmentation  calculated  for  all  the 
angles  which  usually  obtained  in  practice,  and  which,  as  far  as  he  was 
aware,  had  not  l)een  published  Ixifore.* 

Mr.  Thomas  Millar  said,  Mr.  Amison  had  opened  up  a  subject 
which  led  to  endless  discussion,  for  no  question  in  naval  architecture  had 
received  more  attention  from  eminent  men  in  years  past  than  the  theory 
of  the  propulsion  of  stcamshij^s.  Although  early  theories  of  resisttmce 
had  been  discarded  in  favour  of  the  "stream  line"  theory,  it  was  to  be 
regretted  that  no  really  definite  conclusions  had  l)een  arrived  at  regarding 
this  most  im|X)rtant  question.      Professor   Rankine  had  done  much 

•  This  Table  wUl  be  found  on  page  6-1. 
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of  which  were  not  fixed  by  the  builder.  While  a<^ein,f]^  with  Mr. 
Arnison  that  "  data  derived  from  actual  practice  should  be  made  public," 
he  did  not  think  that  buildera  were  very  anxious  to  disclose  results  which 
were  often  obtained  at  considerable  expense,  and  which,  if  published, 
might  prove  quite  as  misleadinjc,  as  Mr.  Arnison  said  theory  sometimes 
had  proved  to  be,  Regardin*::  the  objection  raised  by  the  writer  to  the 
use  of  the  "augmented  surface,"  ou  the  ground  "that  it  requires 
quantities  which  can  only  be  obtained  when  the  design  has  iK^en  com- 
pleted." Now  that  the  entrance  and  run  of  steamers  wei*e  practically  of 
the  same  length.  Kirk's  analyses  formed  a  ready  method  of  airiving  at 
tlie  approximate  "wetted  surface"  or  "augmented  surface,"  and  that 
before  the  design  was  even  l)egun,  consequently,  the  objection  to  its  use 
on  that  ground  does  not  hold  good.  The  factors  necessary  for  the 
manipulation  of  Kirk's  block  are — moulded  dimensions,  length,  breadth, 
and  draught,  displacement,  and  midship  area.  From  this  the  "  block 
surface"  could  easily  be  obtained,  and  only  required  to  be  multiplied  by 
a  ooeflScient  to  arrive  at  the  '^  wetted  surface"  due  to  the  hull.  The 
result,  multiplied  l^y  the  coefficient  of  augmentation,  gave  the  augmented 
surface.  Of  course,  due  allowance  had  to  be  made  for  appendages.  The 
ooeflScient  of  augmentation  was  got  from  the  mean  angle  of  entnince  and 
run.  The  augmented  surface  coefficient  of  20,000,  given  by  Professor 
Bankine,  was  subject  to  eonsidenible  variation,  and,  in  instances  which 
he  knew  of,  ranged  from  about  10,000  to  30,000.  This  might  seem 
rather  a  wide  range,  but  when  they  considered  that  the  variation  was  in 
the  same  ratio  as  the  Admiralty  coefficients,  he  thought,  that  by  using 
the  augmented  surface  coefficient  the  liability  to  error  was  lessened,  care 
being  taken  that  results,  obtained  from  vessels  of  very  nmch  the  same 
proiK)rtioiis,  be  used  for  the  puq)08e  of  comparison.  The  sliding  scale 
designed  by  Mr.  Mansel  was  simply  a  logarithm  scale,  and  could  be 
extended  to  any  displacement,  speed,  or  horse-power,  so  that  Mr.  Arnison, 
in  working  out  his  results  by  logarithms,  was  just  doing  what  the  scale 
could  be  made  to  perform.  The  speed  scale  in  use  in  their  office  was  a 
modification  of  the  scale  mentioned,  and  contained  the  augmented  surfiice 
coefficient  as  well  as  the  Admiralty  coefficients.  It  had  been  extended  so 
as  to  embrace  any  disjilacement,  speed,  etc.,  which  was  likely  to  be  met 
with,  for  the  next  few  years  at  any  rate;  and  he  did  nt>t  think,  with  all  due 
respect,  that  Mr.  Arnison  could  work  out  results  by  figures  quicker  than 
the  scale  could  be  used.  In  Tables  I.  and  II.,  page  42,  the  most  important 
items  had  not  l)een  given,  viz.,  moulded  dimensions,  length,  breadth,  and 
draught,  so  that  for  purposes  of  comparison  the  tables  were  not  of  much 
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12'44  knots  instead  of  13*4.  As  it  was  jotting  lul«  liu  would  ouly  make 
a  few  remarks  further,  referring  to  some  of  the  statements  on  page  39. 
Mr.  Amison  evidently  invited  a  debate  on  the  vexed  questiim  of  hullow 
versus  entirely  convex  lines  in  the  bow,  and  also  the  proportion  between 
the  lengths  of  entrance  and  i*un.  lie  would  not  believe  that  Mr.  Amison 
entertained  a  notion  that  there  is  a  certain  paragon  form  which  will 
secure  the  minimum  resistance  under  all  c<^)nditions.  Here,  like  in 
every  other  question  pertaining  to  ships'  resistance,  we  have  to  fall  back 
upon  model  experiments  for  information.  These  exiwriments  have  most 
clearly  pointed  out  that,  say  for  a  ship  of  a  given  size,  the  shaix)  of  the 
immersed  hnll  should  be  governed  chiefly  by  the  intended  speed  and 
mode  of  propulsion.  The  lines  adopted  in  the  modern  high  six^ed  man- 
of-war  ships,  the  shape  of  which  have  all  been  obtained  from  exhaustive 
model  experiments,  demonstrates  this  most  clearly.  By  means  of  cx^K^ri- 
ments  with  models^  which  had  very  hollow  lines  at  the  bow,  it  was  found 
that  this  hollow  was  an  advantage  at  some  speeds  and  a  disadvantiige  at 
others.  If  we,  therefore,  And  that  the  adoption  of  straight  lines  has 
proved  a  success  in  one  ve>ssel  at  a  certain  singed,  we  must  not  draw  the 
conclusion  that  all  ships  should  have  the  same  shape.  lie  could  not 
agree  with  Mr.  Arnison  that  fine  fore-lxnly  lines  necessarily  decreases  a 
vessels  sea-going  qualities.  Fine  lines  iu  the  fore-lnxly  are  of  coni'se 
always,  in  a  well-(lcsign<.*d  vessel,  accompanied  by  pn>i>oitional  fineness  of 
the  after-lxKly,  and  he  knew  of  no  belter  sea-going  vessel  than  the  modern 
steam  yacht,  built  for  all-round  cruising  ;  vessels  built  on  finer  lines 
could  hardly  1x3  found.  The  distribution  of  the  cargo  and  other  weights 
hod  also  got  something  to  do  with  a  vessels  se^i-going  qualities.  He 
should  also  like  to  ask  ^Ir.  Arnison  why  he  would  place  the  midship 
section  further  aft  in  a  paddle  steamer  than  in  a  screw  steamer.  Every 
one  who  has  experience  in  designing  paddle  steamei*s  knows  how  difficult 
it  iSy  especially  if  there  is  no  recourse  to  model  experiments,  to  place  the 
paddle  wheels  in  a  position  where  they  will  exert  the  most  energy.  One 
might  be  unfortunate  enough  to  place  the  wheels  so  that  they 
work  in  a  hollow  (»f  the  transverse  waves,  which  aceoniinuiy  every  vessel, 
and  thus  get  an  undesirable  aumnnt  of  slip.  The  ]M)sition  of  the  wheels 
and  other  machinery  aflects  the  longitudinal  position  of  the  vessel's  centre 
of  gravity,  and,  as  the  centre  of  buoyancy  must  be  in  the  same  transverse 
plane  as  the  centre  of  gravity,  in  order  to  secure  a  graceful  distribution 
of  the  displacement,  these  things  must  also  l)e  taken  into  account  when 
fixing  the  relative  lengths  of  entrance  and  run. 

Mr.  Arnison  thankeil  the  meml>ers  for  their  kind  attention,  but 
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was  adopted,  which,  it  is  admitted  by  Mr.  Adamaon,  is  "  easier  applied." 
That  gentleman,  however,  also  aflSrrned  that  "  the  augmented  surface 
rale"  is  "certainly  the  more  reliable  of  the  two,"  but  gave  no  reason  for 
this  opinion.  It  must  be  however  very  clear,  that  the  "  augmented  sur- 
face rule,"  strictly  defined,  is  unreliable. 

Mr.  Adamson  stated  that "  the  writer  of  the  paper  seemed  to  look  upon 
the  displacement  coefficient  as  a  constant,"  to  this  he  must  give  a  distinct 
negative.  The  various  coefficients  of  speed  efficiency  given  in  Tables  I. 
and  II.,  and  for  one  vessel  in  the  closing  paragraph  of  the  paper,  all  point 
in  the  opposite  direction  ;  and  how  Mr.  Adamson  formed  the  opinion  ho 
(Mr.  Amison)  was  at  a  loss  to  know.  To  make  this  matter  very  clear,  it 
may  be  stated  that  the  writer  of  the  paper  has  on  various  occasions  taken 
out  the  speed  coefiicient  of  efficiency  of  displacement  for  various  speeds  of 
the  same  vessel.  It  may  l^e  of  interest  to  refer  to  one  instance,  that  of 
H.M.S.  "  Howe,"  of  which  the  results  are  as  follows  : — 


No.  of 
Trial. 

1 

Speed  in 
Knotfl. 

8-938 

I>ix  V» 
I.H.P. 
281-2 

2 

10-260 

286-4 

3 

13-38G 

2650 

4 

15-873 

2201 

5 

16-923 

189-3 

No.  of 
Trial. 

2 

I.HP.  calculatod 
tovaryiw  V". 

1,734 

3         ... 

3,861 

4 

6,4i2 

5 

7,806 

Now,  if  the  coefficient  had  been  constant,  say  281*2  in  all  but  one 
instance  at  the  higher  speeds,  there  would  have  been  considerably  less 
horse-power  required,  as  will  be  seen  in  the  following  table : — 

Actual  I.H.P. 

1,709 

4,099 

8,230 

11,613 

Progressive  speed  trials  had  been  mentioned  by  Mr.  Adamson,  and  it  had 
been  the  writer's  intention  to  give  the  detailed  results  of  the  progressive 
trial  trips  of  the  steamers  D  and  E,  but  these  i-esults  would  not  have 
added  to  the  value  of  the  paper,  nor  forcibly  demonstrated  the  fiict 
mentioned  in  the  third  paragraph  of  the  paper,  that  "  when  steamers  are 
driven  at  a  liighcr  s^wed  than  that  tliey  are  adaptcKl  for  by  their 
dimensions  and  form,  the  resistance  is  in  excess  of  that  cont-spimding  to 
the  cube  root  of  the  square  of  the  displacement,  and  the  ix)wer  increases 
at  a  hifjlier  rate  thwi  tlie  cube  of  tlie  speed,**  a  paragraph  apparently  over- 
looked by  Mr.  Adamson. 

Hegarding  that  gentleman's  closing  remarks,  the  writer  of  the  paper 
would  suggest  that  the  instances  referred  to,  where  the  engineers  and  not 
the  shipbuilders  fixed  the  power  of  the  engines,  were  not  recent. 
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of  the  speed  of  the  gliding  of  the  water  over  different  parts  of  tliat 
surface  were  neglected." 

In  reply  to  Mr.  Crawford,  the  writer  of  the  paper  stated  that  the 
inferences  he  had  drawn  from  the  discussion  on  Mr.  J.  P.  Hallos  i)aper 
on  "  Compound  v.  Triple  Expansion  Engines  from  a  Shipowner's  point 
of  view,"  whether  they  were  correct  or  incorrect,  had  finally  aiused  him 
(Mr.  Amison)  to- put  into  their  present  shape  the  views  expressed  in  tlie 
"Notes  on  Steamship  Speed  Calculations."  As  regards  a  "propeller" 
losing  **  an  indefinite  percentage  of  its  efficiency  when  not  immersed," 
he  (Mr.  Amison)  would  point  out  that  in  the  sister  vessels  D  and  E  it 
was  only  with  regard  to  the  former  that  it  is  stated  in  the  paper  "the  pro- 
peller was  not  entirely  immersed."  As  to  coeflScients  of  speed  eflSciency 
varying  according  to  circumstances,  abundant  evidence  of  that  is  shown 
in  the  last  paragraph  of  the  paper,  where  the  same  vessel  is  shown  to 
have  given  on  carefully  ascertained  voyage  results  coefficients  of  speed 
efficiency  of  displacement  as  low  as  209  and  as  high  as  255*2. 

The  table  of  coefficients  of  augmentation  appended  by  Mr.  M.  Sandison 
may  be  of  use  to  those  using  the  "  augmented  surface  "  rule  in  ordinary 
cases,  but  there  are  extreme  variations  in  such  coefficients.  In  one 
instance^  for  a  vessel  which  attained  a  speed  of  10  knots,  the  coefficient 
of  augmentation  was  as  high  as  2'504.*t  In  this  instance  the  draught  of 
water  and  length  of  vessel  were  necessarily  limited.  In  using  Mr. 
Sandison's  table  care  will  have  to  be  exercised  that  the  "  mean  angle  of 
obliquity  "  is  carefully  ascertained,  an  operation  necessitating  calculation 
wherever  there  is  much  variation  in  the  form  of  the  vessel  in  the  forward 
section. 

It  was  unnecessary  to  traverse  the  whole  of  the  ground  covered  by  Mr. 
Millar,  but  the  writer  of  the  paper  cordially  endorsed  the  remark  "  that 
the  great  factor  in  using  any  of  the  coefficients  was  experience,  and 
designers  who  knew  anything  of  the  subject  at  all  were  little  likely  to  use 
the  same  constant "  (preferably  coefficient)  "  for  different  types  of  vessels, 
but  would  take  proportions,  etc.,  into  consideration."  He  must,  how- 
ever, differ  from  Mr.  Millar's  arguments  in  favour  of  the  retention  of 
''data"  by  private  firms — as  if  that  policy  was  universally  carried  out 
there  would  be  practically  nothing  for  such  institutions  as  the  North- 
East  Coast  Institution  of  Engineers  and  Shipbuilders  to  discuss.  As  to 
whether  "  any  builder  ought  to  be  responsible  for  the  performance  of  any 

*  Rankine  states,  "  This  rule  is  not  applicable  to  vessels  which  are  so  bluff  at  the 
bow  and  stem  as  to  push  before  them  or  drag  behind  them  a  mass  of  water  full  of 
whirling  eddies ;  for  in  such  vesseltt  the  assumption  that  the  water  agitated  by  f fiction 
is  a  very  thin  layer,  is  not  fulfilled." — B.  O.  N. 

t  The  vessel  aUnded  to  is  a  ferry  steamer  plying  on  the  Kiver  Mersey.— Eo. 
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THE  INFLUENCE  OF  COAL  CONSUMPTION  ON  THE  COM- 
MERCIAL  EFFICIENCY  AND  THE  DESIGN  OF  CARGO 
STEAMERS. 


Bt  ROBERT  THOMPSON,  Meicber  op  the  Couxcil. 


[Read  befoee  the  Ixstitutiox.  Novbitbeb  16th,  1887.] 


The  continnal  improvements  made  in  naval  arehitectnre  and  marine 
engineering  have,  year  by  year,  altered  the  conditions  npon  which 
depends  the  commercial  efficiency  of  steamships. 

In  bnilding  new  steamers,  shipowners  pay  considerably  more  atten- 
tion now  than  formerly  to  improvements  in  the  vessel's  proportions, 
machinery,  and  outfit,  in  order  to  secure  the  highest  possible  economy, 
and  the  requirements  of  the  trade  for  which  the  vessel  is  being  built. 

But  complete  success  is  never  possible  unless  shipbuilders,  engineers, 
and  owners  go  hand  in  hand,  endeavouring  to  consider  the  all-important 
question  of  economy  from  every  possible  point  of  view,  and  apply  the 
knowledge  that  science  and  experience  has  taught  them  ;  and  thus 
ensure  the  adoption  of  the  most  suitable  size  and  form  of  ships  to  fulfil 
any  required  purpose. 

In  dealing  with  this  question  of  efficiency  and  design,  we  at  once 
enter  into  a  subject  of  the  utmost  importance  to  the  mercantile  marine 
of  this  country,  as  there  is  scarcely  a  more  difficult  or  more  important 
problem  for  the  naval  architect  to  solve,  than  the  fixing  of  suitable 
dimensions  and  proportions  of  the  modem  cargo  steamer.  In  the  first 
place,  progressive  speed  trials,  carefully  conducted  and  recorded  on 
scientific  principles,  and  if  possible,  supplemented  by  model  experiments, 
are  absolutely  requisite. 

'  For  the  last  three  years  all  vessels  built  by  the  writer's  firm,  as  far  as 
circumstances  have  permitted,  have  been  tried  progressively  on  the  mea- 
sured mile,  and  from  the  results  of  these  trials  most  valuable  data  have 
been  obtained  for  guidance,  when  advising  shipowners  in  the  designing 
of  their  new  vessels. 


xj^pcs          .  •  •          •  •  • 

{ 

Steamer  C.    Spbbd  =  10*45  Knots. 

Length  of  voyage  in  nai 

500 

1,000 

2,000 

4,000 

8,000 

12,000 

Steaming  time 

20 

4-0 

8-0 

15-9 

31-9 

47-8 

Loading  time 

6-3 

6-3 

6-3 

6-3 

6-3 

6-3 

Discharging  time 

10-3 

101 

9-9 

9-3 

81 

70 

Total  time 

18-6 

20-4 

24-2 

31-5 

46-3 

61-1 

D. W.,  including  bunketi 

3,131 

3,131 

3,131 

3,131 

3,131 

3.131 

Coal  on  voyage     ... 

4 

361 

72-1 

144-2 

286-7 

575-2 

861-8 

1 

Reserve  coal         ...       . 

7-2 

14-4 

28-8 

57-3 

1150 

172-4 

1 

Total  coal 

• 

43-3 

86-5 

1730 

3440 

690-2 

1,034-2 

D.W.,  less  bankers 

3,088 

3,044 

2,958 

• 

2,787 

2,441 

2,097 

Freight      

1 

772 

1,065 

1,479 
60-55 

2,787 

3,661 

4,194 

v/oai           •  •  •         •  •  • 

15-15 

30-27 

120-40 

• 

241-57 

361-97 

Oil,  waste,  &c. 

3-33 

6-66 

13-32 

26-49 

53-15 

79-63 

Lights,  dues,  and  pilots 

68-25 

68-25 

102-38 

136-50 

136-50 

136-50 

Brokers'  commission 

5404 

74-55 

103-53 

195-09 

256-27 

293-58 

Stevedoring 

154-40 

152-20 

147-90 

139-35 

122-05 

104-85 

Wages  and  provisions 

131-32 

144-73 

170-85 

224-60 

330-12 

435-64 

Repairs      

13-95 

15-30 

18-15 

23-63 

34-73 

45*83 

Deck  stores  and  sundric 

18-60 

20-40 

24-20 

31-50 

46-30 

61*10 

Insurance  

126-85 

139-13 

165-ai 

214-83 

315-77 

416-70 

Depreciation 

63-42 

6957 

82-52 

107-42 

i 

157-89 

208-35 

Total  expenditure 

649-31 

72106 

888-44 

1,219-81 

1,694-35 

2,144-15 

Profit  for  voyage ... 

123 

344 

591 

1,567 

1,967 

2,050 

Profit  per  day 

6-61 

16-86 

24-42 

4975 

42-48 

33*55 

\ 
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Mr.  J.  DuOKiTT  (Secretary)  asked  permission  to  call  the  attention  of 
the  members  to  the  alteration  made  in  Bye-Law  34,  which,  seemingly, 
they  had  not  noticed.  The  Bye-Law  in  its  amended  form  now  gave 
them  liberty  to  adjourn  the  discossion  on  any  paper  and  take  it  up  at 
the  next  General  Meeting. 

Mr.  R.  S.  White  said,  he  rose  to  second  the  motion  for  adjournment 
of  discussion  on  Mr.  Thompson's  paper.     He  thought  it  was  not  very 
flattering  to  gentlemen  who  had  put  themselves  to  great  labour  in  pre- 
paring these  papers  to  see  them  disposed  of  in  a  summary  way.    He 
should  like  to  make  one  or  two  remarks  with  reference  to  the  practice 
which,  he  hoped,  was  increasing  very  much  on  the  East  Coast,  of  not 
heing  content  with  the  very  summary  trials  that  were  usually  made  on 
cargo  steamers.    In  the  i)a8t  it  was  very  much  the  rule,  if  the  weather 
was  fine  and  everything  propitious,  to  have  two  runs  on  the  measured 
mile,  and  this  constituted  the  bulk  of  the  trial  records ;  and  even  these 
were  often  not  taken,  by  reason  of  our  exposed  coast.    The  performances 
of  such  vessels,  either  on  trial  or  at  sea,  had  seldom  been  analysed  in  the 
way  in  which  they,  in  a  measure,  had  been  dealt  with  in  the  paper.     He 
viewed  with  considerable  satisfaction  the  fact  that  they  were  obtaining 
more  information,  and  most  valuable  information,  in  regard  to  the  per- 
formances of  this  important  type  of  steamer.   He  had  had  the  opportunity 
during  the  last  few  years  of  trying  several  of  what  he  thought  very  full 
cargo  ships  through  the  progressive  trials ;  and  the  results  attained,  and 
shown  by  the  curves,  were  quite  as  interesting  and  valuable  as  those 
dealing  with  vessels  of  very  much  greater  speeds;  and  if  sufficient  care 
was  taken  in  the  engine-room  to  regulate  the  revolutions  to  the  exact 
number  required,  the  results  obtained  from  the  progressive  trial  speed 
curves  would  be  very  valuable  for  future  work.    Certainly  they  had 
found  them  of  considerable  value  in  designing  new  vessels.    In  regard 
to  the  question  of  increased  speed  for  cargo  steamers,  he  quite  agreed 
with  Mr.  Thompson's  remark,  that  in  the  adoption  of  the  triple  expan- 
sion engine  and  consequent  reduced  consumption  the  economical  speed 
at  sea  was  increased,  and  he  joined  with  him  also  in  the  hope  that 
the  future  would  show  still  greater  gains  in  speed  by  the  use  of  forced 
draught,  etc.,  as  every  day  gained  on  the  voyage  was  money  gained. 
At  the  same  time  he  looked  with  considerable  doubt  as  to  whether  it 
would  ever  be  profitable  to  run  a  purely  cargo  steamer  on  a  long 
voyage  at  a  more  economical  speed  than  9  to  9^  knots.     He  thought, 
if  they  went  over  that,  they  would  have  a  large  coal  bill  and  lose 
the  advantage  they  would  otherwise  gain.    He  hoped  shipbuilders,  who 
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PROCEEDINGS. 


THIRD  GENERAL  MEETING  OK  THE  SESSION,  HELD  IN  THE  LECTURE 
HALL  OF  THE  LITERARY  AND  PHILOSOPHICAL  S<X:iETV,  NEW. 
CASTLE-UPONTTNE.  ON  U'EDNESDAV  EVENING,  DECEMREii 
7th.  1887. 


WILLIAM  BOVD.  Esq..  PASi-pREaiDKyr,  is  ini  Chair. 


The  Secretary  read  the  minntes  of  the  preceding  General  Hoennc 
held  in  Sunderland,  on  November  ICtb,  which  were  approved  bv  the 
members  present,  and  signed  by  the  Fast-President. 

The  ballot  f«jr  new  members  having  been  L:;ken,  the  Post-IVsidont 
appointed  Messrs.  J.  P.  Hall  and  A.  Tavkr  lo  examine  tlio  w^inc 
papers,  and  the  following  gentlemen  were  declared  eK\tcd  : — 

LIFE  MEMBER. 
Fox.  Samson,  TLc  Leeds  Furgc  Co..  Limited.  IaxhU. 

MEMBERS. 

Carstoni,  SamQcl,  co  Me»<r*.   KichanlMm.  Puok,  *^   iV..  Sv*oth  St.vVt*M» 

Shipyard,  St^^kton-on-Tiv*. 
HsTi'lock,  Micbaol,  Commercial  CluuiiWrs  SiiU\  Nowo»iill**-*^r.«r^vuc. 
Moody.  Tliomas  V.,  c  o  Messrs.  Enu'st  Si>.tt  A  C*\.  i'Uvh\  NowctoUooi».T\«*v 
Xewitt.  Ix^'.iianl,  co  Messrs.  Sir  W.  O.  AniwTiv^njr.  MitclieU,  A  iV.  K.W^iok 

Works,  Xewcastle-oii-Tync. 
Parsons,  Hon.  Cbarles  A..  Elvasu^n  IlalK  Rylo«-on-TyiH\ 
RutbTen,  M.  W..  co  Messrs.  Wigliam  Kicba^d*i^n  A  Co..  Walkcr^Ni-T^ru*. 
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boilers,  each  18  feet  6  inches  long  by  9  feet  6  inches  diameter,  heating 
surface  8,200  square  feet,  having  three  furnaces  each,  8  feet  8  inches 
diameter.  On  her  trial  she  indicated  nearly  1,100  horse-power;  initial 
steam  pressure,  high-pressure  cylinder,  160  lbs. ;  intermediate  cylinder, 
60  lbs. ;  low-pressure  cylinder,  9  lbs. ;  vacuum,  28  inches ;  revolutions, 
62 ;  displacement,  4,500  tons.  She  was  now  on  her  first  voyage  from 
the  Tyne  to  Bombay,  and  the  results  ascertained  so  far  showed  that 
she  had  a  speed  of  9  knots  on  a  daily  consumption  of  best  North- 
country  coals  for  bunker  purposes  of  15  tons;  but  he  was  led  to  believe 
that  he  should  be  able  to  effect  an  improvement  when  she  returned 
home.  She  was  lojvded  with  a  cargo  of  8,150  tons  of  steam  coals, 
all  told,  on  a  draught  of  20  feet  mean.  Taking  thg  Bombay  trade  as 
a  &ir  average  of  the  general  cargo  trade,  they  might  assume  that 
the  distance  from  the  Tyne  was  6,480  knots  (it  was  rather  more),  and, 
taking  the  speed  at  9  knots,  they  had  exactly  thirty  days'  steaming.  The 
price  of  the  best  Tyne  coals  for  their  steaming  purposes  was  7s.  per  ton ; 
at  Port  Said  it  was  20s.  per  ton.  Take,  also,  the  basis  of  freights  on  the 
round  at  40s.,  which  was  the  present  rate.  The  annual  cost  of  insurance, 
wages,  provisions,  and  stores,  and  say  5  per  cent,  per  annum  for  deprecia- 
tion, might  be  taken  at  £5,475,  or  £15  per  running  day.  This  might 
not  be  exactly  correct,  but  it  was  quite  near  enough  for  his  purpose.  He 
found  from  experience  that  the  most  economical  coaling  arrangement,  in 
the  Bombay  trade,  was  to  take  a  sufficient  supply  of  coals  from  the  Tyne 
to  Bombay,  and  filling  up  at  Port  Said  outwards  and  homewards ;  thus 
avoiding  the  higher-priced  coal  at  the  other  side  of  the  canal.  Taking 
these  figures  for  data,  and  assuming  for  the  sake  of  argument  that  by 
building  a  steamer  of  finer  lines  than  the  "Gem"  the  carrying  capacity 
was  reduced  by  145  tons  and  the  speed  increased  1  knot.  She  carried 
8,150  tons,  all  told ;  of  that  she  had — 


Cargo,  2,700  tons  at  408. 

Banker  coals,  4&0  tons  at  Ts. 

Port  Said  banker  coals,  out  and  value,  450  tons  at  208. 


Leaving 
£4,792  10s. 


Days' steaming,  60  ^  to  pay 


Freight  carried,  £5,400 
Cost  of  coals,  £607  lOs. 


other  expenses. 


Taking  ofP  145  tons  and  increasing  the  speeed  1  knot  they  bad  : — 


Cargo,  2,600  at  40s.         

Bunker  Coals,  405  tons  at  78 

Port  Stad  bunker  coals,  out  and  home,  405  tons  at  208. 

Days*  steaming,  54  

Freight  earned,  £5,200 

Cost  of  coals,  £544>  15s.  

Six  days  saved  at  £15  per  day  =  £90 


Leaving 
£4,743  5s. 

to  pay 
other  expenses. 
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IMPROVEMENTS  IN  THE  CONSTRUCTION  OF  LARGE  STERN- 
FRAMES,  RUDDERS,  AND  KEELS. 


By  E.  F.  WAILES,  M.I.N.A. 


[Read  befobe  thk  Institution,  Decembbb  7th,  1887.] 


The  following  paper  is  offered  for  the  consideration  of  this  Institution, 
with  the  object  of  bringing  under  its  notice  what  the  writer  considere  to 
be  valuable  suggestions  with  reference  to  improvements  in  the  construc- 
tion and  formation  of  Rudders,  Stern-frames,  and  Keels  in  navigable 
vessels,  but  more  especially  in  the  case  of  large  merchant  steamers. 

Attention  is  drawn,  in  the  first  place,  to  the  subject  of  Rudders  and 
Stern-frames,  and  later  on  reference  will  be  made  to  ships'  Keels.  But 
before  doing  so,  it  would  be  well  to  point  out  some  of  the  detrimental 
features  said  to  exist  in  their  present  form  of  construction.  We  are  all 
aware  that  during  the  rapid  progress  of  iron  shipbuilding,  the  size  and 
tonnage  of  steamers  laid  down  for  the  mercantile  marine  have  increased 
year  by  year,  and  there  is  no  reason  now  to  suppose  that  we  will  not 
continue  to  go  on  building  vessels^of  a  still  larger  type  than  hitherto : 
hence  the  importance  of  giving  some  consideration  to  the  stem-frames 
and  rudders,  which  are  becoming  of  such  enormous  dimensions  and 
weight,  without  what  may  be  considered  a  proportionate  or  adequate 
increase  in  strength. 

The  necessity  of  having  stern-frames  and  rudders  of  sound  and  reli- 
able materials,  cannot  be  too  carefully  observed  by  those  interested  in  the 
construction  of  our  mercantile  navy.  It  is  well  known  to  the  members 
of  this  and  other  similar  Institutions  that  the  present  mode  of  construct- 
ing stem  frames,  either  by  soHd  forgings  or  solid  castings,  contains  many 
objectionable  features  which  need  to  be  eliminated.  Important  improve- 
ments are  required  before  they  can  be  deemed  reliable,  or  entitled  to  that 
claim  to  perfection  which  is  absolutely  and  imperatively  necessary  to 
ensure  the  safety  of  the  ship  and  lives  at  sea. 

The  chief  objections  to  forged  iron  frames  are  their  inevitable  welds, 
which  are  necessarily  weaker  than  the  solid  forgings  they  connect. 
It  has  been  found  that  large  ships  encountering  heavy  seas  on  Atlantic 
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Mr.  W.  Boyd  (Past-President)  said,  before  closing  the  meeting  he 

should  just  like  to  make  a  few  remarks  upon  Mr.  Wailes'  paper  as  he 

was  a  very  old  friend  of  his.     He  must  endorse  what  one  of  the  8i)eakers 

had  said  that  he  thought  it  was  certainly  a  step  in  advance,  and  one,  as 

Mr,  Thompson  said,  which  deserved  to  he  encouraged.    All  these  steps 

in  advance  made  very  slow  progress ;  it  was  only  by  perseverance  and 

inherent  merit  that  they  ultimately  became  part  of   their  ordinary 

practice.    This  question  of  stern-posts  was  one  that,  perhaps,  some  of 

those,  present  might  know  had  a  great  deal  of  personal  interest  to  him. 

It  was  a  matter  in  which  he  had  a  good  deal  of  experience  ;  but,  at  the 

same  time,  if  they  could  imagine  a  ship  repairer  looking  at  a  thing  of 

that  sort  from  an  unprejudiced  point  of  view,  it  did  seem  to  him  an 

unpractical  and  unreasonable  necessity  that  obliged  the  amount  of  work 

to  be  performed  that  was  necessary  in  a  broken  stem-post,  when  perhaps 

all  the  cause  was  a  slight  crack  down  in  the  heel  of  the  stern-post.    Of 

course  the  existence  of  that  crack  might  indicate  a  more  serious  defect. 

Sometimes  it  did,  sometimes  it  did  not ;  but  there  were  occasions  when, 

for  a  very  slight  cause,  a  very  large  expenditure  of  money  and  detention 

of  valuable  property  came  about.   He  (the  speaker)  was  not  a  shipbuilder 

and  could  not  criticise  the  new  stern-post  from  a  shipbuilder's  point  of 

view;  but  it  seemed  to  him  that  if  Mr.  Wailes,  or  any  other  gentleman, 

could,  by  the  adoption  of  steel  in  pieces  Uke  that  (for  it  seemed  to  him 

that  the  essence  of  the  whole  thing  lay  in  these  scarphs),  provide  that 

accident  in  any  particular  part  would  not  necessarily  condemn  the  whole 

of  the  stem-post,  a  very  great  advantage  would  be  gained.    He  thought 

they  were  much  indebted  to  Mr.  Wailes,  and  other  gentlemen  who  in  a 

similar  way  brought  forward  any  well-considered  novelty  of  this  kind, 

and  he  was  glad  to  think  it  was  one  of  the  outcomes  of  this  Institution 

that  these  sort  of  novelties  were  becoming  more  and  more  discussed,  and 

more  and  more  ventilated,  than  they  were  four  or  five  years  ago. 

The  discussion  was  adjourned  till  Monday,  December  19th. 
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.  PouETH  Session,  1887-88. 


PROCEEDINGS. 


FOURTH    GENERAL     MEETING    OF    THE    SESSION,    HELD    IN    THE 
LECTURE     HALL    OF     THE     LITERARY     AND     PHILOSOPHICAL 

SOCIETY,     NEWCASTLE-UPON-TYNE,      ON      MONDAY      EVENING, 

DECEMBER    19th,    1887. 


WILLIAM  THEODORE  DOXFORD,  Esq.,  President,  m  the  Chair. 


The  Secretary  read  the  minutes  of  the  preceding  General  Meeting, 
held  in  Neweastle-upon-Tjne,  on  December  7th,  which  were  approved  by 
the  members  present,  and  signed  by  the  President. 

The  adjourned  discussion  on  Mr.  Wailes's  paper  "  On  Improvements 
in  the  Construction  of  Large  Stern-Frames,  Rudders,  and  Keels,"  was 
then  resumed ;  after  which  the  Secretary  read  a  paper  "On  the  Compound 
Steam  Turbine  and  its  Theory,  as  applied  to  the  Working  of  Dynamo- 
Electric  Machines,"  by  the  Hon.  C.  A.  Parsons. 
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PROCEEDINGS. 


FOURTH  GENERAL  MEETING  OF  THE  SESSION,  HELD  IN  THE 
LECTURE  HALL  OF  THE  LITERARY  AND  PHILOSOPHICAL 
SOCIETY,  NEWCASTLE-UPON-TYNE,  ON  MONDAY  EVENING, 
DECEMBER    19Tn,    1887. 


WILLIAM  THKODOHE  DOXFORD,  Esq.,  Pbesidknt,  in  the  Chair. 


The  Secretary  read  the  minutes  of  the  preceding  General  Meeting, 
held  in  Newcastle-upon-Tyne,  on  December  7th,  which  were  approved  by 
the  members  present,  and  signed  by  the  President. 

The  adjourned  discussion  on  Mr.  Wailes's  paper  "  On  Improvements 
in  the  Construction  of  Large  Stern-Frames,  Rudders,  and  Keels,"  was 
then  resumed ;  after  which  the  Secretary  read  a  paper  "On  the  Compound 
Steam  Turbine  and  its  Theory,  as  applied  to  the  Working  of  Dynamo- 
Electric  Machines,'*  by  the  Hon.  C.  A.  Parsons. 


VOL.  IV.-1887. 
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bad  done  Bomctbing  in  this  way  by  devising  a  very  simple  and  effective 
arrangement  which  could  be  applied  to  any  existing  ghipe,  and  which,  as 


experience  bad  proved,  enabled  the  whole  of  the  bilge  water  to  be  got  rid 
of.  (Mr.  Nichol  directed  attention  to  a  model  of  this  arrangement,  a 
sketch  of  which  is  here  given,  and  explained  its  action  in  a  clear 
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DISCUSSION. 

Professor  Garnett  (being  invited  to  si)eak)  said,  he  was  hardly  pre- 
pared to  say  anything  on  the  subject  that  evening.  He  had  thought  that 
at  so  late  an  hour  the  discussion  would  probably  be  postponed,  and  he 
should  like  l)efore  saying  anything  to  hear  a  few  remarks  from  some  of 
the  members  of  the  Institution.  There  were,  however,  two  or  three  ques- 
tions he  would  like  to  ask  Mr.  Parsons.  The  first  was,  on  what  basis  he 
had  calculated  the  steam  consumption  ol'  a  perfect  engine — whether  he  had 
used  Carnot's  expression  for  the  efficiency,  or  had  calculated  on  the  assump- 
tion of  isothermal  or  adiabatic  expansion  ?  The  second,  whether  hard 
draw^n  copper  would  not  last  longer  than  brass  for  the  sections  of  the 
commutator?  The  third,  whether  in  employing  high  steam  pressure, 
such  as  16(f  or  160  lbs.  per  square  inch,  it  would  be  worth  while,  as  in 
triple  expansion  engines,  to  employ  three  sets  of  low-pressure  turbines  at 
each  end  of  the  barrel,  so  as  to  increase  the  steam-way  without  increasing 
the  diameter  of  the  rotating  parts  ?  By  employing  three  sets  of  low- 
pressure  turbines,  there  would  be  no  risk  of  leakage  at  the  end  of  the 
barrel,  as  would  be  the  case  with  two  sets. 

The  discussion  was  adjourned  till  January  11th, 


A  Turbo-electric  Generator  of  8  horse-power  being  on  view,  Mr.  Parsons 
explained  more  fully  its  construction  and  mode  of  working  to  the  members. 
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SHIPBUILDERS. 


FouRtH  Session,  1887-88. 


PROCEEDINGS. 


FIFTH  GENERAL  MEETING  OF  THE  SESSION,  HELD  IN  THE  LECTURE 
HALL  OF  THE  LITERARY  AND  PHILOSOPHICAL  SOCIETY.  NEW- 
CASTLE-UPON-TYNE,  ON  WEDNESDAY  EVENING,  JANUARY  11th, 
1888. 


WILLIAM  THEODORE  DOXFORD,  Esq.,  Prbsidbnt,  in  the  Chaib. 


The  Secretary  read  the  minutes  of  the  preceding  General  Meeting 
held  in  Newcastle-upon-Tjne,  on  December  19th,  which  were  approved 
by  the  members  present,  and  signed  by  the  President. 

The  ballot  for  new  members  having  been  taken,  the  President 
appointed  Messrs.  H.  Charlton  and  A.  Taylor  to  examine  the  voting 
papers,  and  the  following  gentlemen  were  declared  elected  : — 

MEMBERS. 

Douglas,  John  F.,  c.'o  Messrs.  Wigham  Richardson  &  Co.,  Low  Walker. 
Errington,  Joseph  R.,  c  o  Mr.  Bell.  Contractor,  Market  Weighton,  Yorkshire. 
Holmes,  John  H.,  Portland  Road,  Newcastle-on-Tyne. 
Reynolds,  Edward,  c/o  Messrs.  Vickers,  Sons,  &  (kh,  Sheffield. 
Noble,  Robert,  13,  Prospect  Terrace,  Jarrow.     (I^ate  Graduate.) 
Wood,  Henry  A.,  The  Longlands,  Middlesbrough.     (Late  Graduate.) 

ASSOCIATES. 

Kerr,  James,  7,  The  Retreat,  Sunderland. 
Metcalf,  Thomas,  6,  Dundas  Street,  Sunderland. 

GRADUATE. 

m 

Donkin,  Samuel,  80,  Rye  Hill,  Newcastle-on-Tyne. 
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As,  however,  in  a  steam  engine  working  under  these  conditions  there 
woald  be  a  large  amount  of  condensation,  and  the  exhaust  steam  would 
be  wet,  it  would  not  be  correct  to  take  this  as  the  standard  of  consump- 
tion. To  prevent  condensation  it  required  an  additional  11 '46  per  cent, 
of  steam  supplied  to  jackets  or  steam  heaters,  bringing  the  consumption 
up  to  18'94  lbs.  per  horse-power  per  hour. 

As,  however,  steam  at  or  near  the  point  of  saturation  behaved  rather 
differently  to  a  perfect  gas,  it  would  be  safer  to  allow  a  small  addition  and 
to  say  that  a  consumption  of  steam  of  20  lbs.  per  horse-powor  i)er  hour 
was  the  unit  for  a  perfect  engine  working  with  1)0  lbs.  pressure  and 
exhausting  into  the  atmosphere. 

To  illustrate  this,  he  might  say  that  one  of  the  most  perfect  engines 
ever  constructed  and  carefully  tested  was  Messrs.  Davy  Paxman*s  com- 
pound engine  at  the  Royal  Agricultural  Show  at  Newcastle.  It  worked 
at  150  lbs.  pressure,  the  consumption  of  water  passed  through  the  engine 
in  the  form  of  stciiin  was  1718  lbs.  per  indicated  horse-power  per  hour, 
adding,  however,  the  jacket  water,  the  total  consumption  was  19-58. 
The  theoretical  quantity  necessary,  excluding  jacket  water,  was  13'68, 
about  14  per  cent,  additional  was  required  for  jacket  water,  giving  a  total 
of  15*59  lbs.  per  indicated  horse-power  per  hour. 

The  theoretical  consumption  was  therefore  79*8  per  cent,  of  the  actual 
consumption.  The  brake  horse-power  was  89*3  percent,  of  the  indicated 
and  the  coefficient  of  theoretical  U)  actual  was  71*20,  or  in  other  words,  the 
engine  gave  71*26  per  cent,  of  the  theoretical  energy  of  the  steam  in 
brake  horse-power. 

Professor  Garnett  asked  whether  copper  had  l)een  tried  as  the  material 
for  the  commutator  instead  of  gun  metal.  This,  he  might  say,  had  once 
been  tried  and  was  now  l)eing  tried  again.  It  would  probably  be  adopted 
for  the  larger  sizes. 

In  regard  to  the  arrangement  of  turbines  for  high- pressures,  such  as 
150  lbs.  per  square  inch,  he  would  say  that  in  the  larger  sized  generators 
they  had  adopted  an  arrangement  called  the  triple  compomid  type.  In 
this  type  the  turbines  or  wheels  increased  in  diameter  by  steps  towards 
the  exhaust  ends.  By  this  means  the  proper  distribution  of  steam  at 
very  high  pressures  could  be  easily  dealt  with  in  a  satisfactoiy  manner. 

The  points  on  which  there  seemed  to  be  most  explanaiion  required 
were  the  very  important  ones  of  the  expansion  of  the  steam  in  the  tur- 
bines and  how  it  acted,  and  as  to  the  analogy  between  the  water  turbine 
and  the  steam  turbine.  He  was  very  glad  that  Mr.  Weighton  had 
criticised  the  portions  of  his  paper  which  dealt  with  these  questions. 
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In  reply  to  Mr.  Holmes's  question,  whether  wrought  iron  had  been 
tried  for  the  magnets,  he  might  say  that  with  cast  iron  magnets  only  2^ 
per  cent,  of  the  energy  of  the  dynamo  was  used  to  keep  up  the  magnet- 
ism, which  was  a  very  small  loss  as  compared  with  other  dynamos.  If 
wrought  iron  were  used,  this  loss  might  be  slightly  reduced;  but  the  de- 
fect common  to  most  dynamos,  viz.,  difficulty  in  starting  the  magnetism, 
would  be  incurred.  This  defect  necessitated  some  caution  to  see  that  the 
speed  of  the  engine  did  not  become  too  great  before  the  magnetism  took 
up,  otherwise  any  lamps  that  happened  to  be  on  the  circuit  would  be  burnt 
up.  This  defect  never  occurred  with  cast  iron  magnets,  which  could 
always  be  relied  upon  to  start  at  once. 

The  President  thought  they  would  agree  with  him  in  this,  that  the 
Institution  was  to  be  congratulated  upon  having  had  such  an  important 
paper  brought  beforc  it.  As  far  as  he  knew,  this  was  a  paper  upon  an 
entirely  novel  subject.  Such  an  one  had  never  been  read  before,  and 
therefore  had  not  only  local,  but  universal  interest.  He  would  ask  them 
to  pass  a  hearty  vote  of  thanks  to  Mr.  Parsons  for  his  paper,  with  accla- 
mation. 

The  proposal  was  heartily  reciprocated. 


Note. — Mr.  Parsons  has  since  communicated  that  with  a  steam 
pressure  of  84  lbs.  per  square  inch  a  consumption  of  42  lbs.  of  steam  per 
electrical  horse-power  has  been  obtained. — Ed. 
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P.M. 

4    2^  Flames  gradually  dying  away,  only  coming  from  about  six  or 

seven  tubes. 
4    4    Uptake  black  again. 

4    8     Fires  charged ;  uptake  Inll  of  dense  black  smoke. 
4  15     Red  flames  beginning  to  appear. 
4  16     Red  flames,  about  12  indies  long,  coming  from  about  half  the 

tubes. 
4  17     Fires  raked ;  while  door  was  open  raking,  whole  interior  of  uptake 

filled  with  dull  red  glow. 
4  18    Uptake  black  again. 
4  20    Red  flames  beginning  to  appear. 
4  21     Red  flames,  with  violet  tips  coming  from  nearly  all  the  tul)es, 

violet  rapidly  increasing. 
4  22    Whole  uptake  filled  with  flickering  violet  flame,  except  for  about 

8  inches  from  tube  ends,  which  is  red. 

4  24  Violet  flame,  now  toned  down  to  sky  blue,  and  only  issuing  from 
tubes  immediately  opposite  furnaces,  and  curling  up  into 
chimney  as  far  as  can  be  seen  from  the  sight-hole. 

4  25  Flame  now  issuing  from  about  six  tubes  only,  and  is  composed, 
beginning  from  end  next  tubes,  of  about  3  inches  red,  6  inches 
violet,  and  8  feet  sky  blue.    Total  length  of  flame  about  8  feet 

9  inches. 

4  26^  Faint  greenish  blue  from  one  tube ;  yellowish  green  short  flame 

from  another. 
4  28     Uptake  black,  except  that  two  tubes  keep  issuing  intermittent 

flames,  about  6  inches  long,  of  yellowish  green  tint. 
4  29    Uptake  black,  with  sparks  coming  through  tubes ;  fires  thin  and 

very  bright. 
4  29^  Fires  raked;  shower  of  sparks  through  tubes,  but  uptake  still 

black. 
4  80     Fires  charged ;  thick  black  smoke. 

On  one  occasion,  just  before  the  violet  flame  commenced,  the  uptake 
temperature  registered  760°  Fah.;  a  few  minutes  afterwards,  when  filled 
with  blue  flame,  the  temperature  as  found  by  Siemen's  pyrometer  was 
910°  Fah.,  the  fires  not  having  been  touched  in  the  meantime. 

From  the  above  it  will  be  observed  that  during  the  whole  time  there 
are  indications  of  want  of  oxygen  to  the  furnace,  first  afcer  firing,  by  the 
emission  and  continuance  of  dense  black  smoke,  next  when  the  fires  have 
become  clear  and  even  quite  thin,  by  the  appearance  of  the  blue  flame  of 
carbonic  oxide  in  the  uptake,  indicating  that  the  oxygen  of  the  air  enter- 
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smoke  similar  to  that  marked  No.  1  in  Plate  XXII.  lasting  for  al)out  8^ 
minutes,  this  was  followed  hj  from  1^  to  2  minutes  of  smoke  similar  to 
that  marked  No.  2,  and  then  taking  from  3  to  8^  minutes  to  die  away 
from  No.  2  to  transparency  as  sliown  in  No.  8,  the  total  duration  of 
smoke  being  some  8  minutes,  bj  which  time  the  fires  were  about  ready 
for  raking,  which  again  sent  up  a  fresh  supply,  and  by  the  time  this  had 
died  away  it  was  nearly  time  to  charge  again,  so  that  the  chimney  was 
only  free  from  smoke  for  a  very  small  percentage  of  the  total  time  of 
trial.  The  particulars  of  the  smoke,  as  given  in  columns  Nos.  88,  89,  40, 
and  41,  were  got  from  about  five  or  six  observations  taken  during  every 
trial,  the  fire  being  allowed  first  to  become  quite  clear,  and  then  three 
shovelfuls  of  coal  being  spread  evenly  on  each  grate  the  intensities  and 
duration  of  the  smoke  were  noted,  and  the  mean  of  the  several  ob8er\'a- 
tions  pkiced  in  Table  1. 

The  conclusions  to  be  drawn  from  Table  1  appear  to  the  writer  to  be : — 

1. — That  it  is  impossible  to  obtain  satisfactory  combustion  in  fur- 
naces having  the  whole  air  supply  dmwn  up  from  the  ashpits 
.  through  the  fires. 

2. — That  with  an  arrangement  of  grate  similar  to  that  used  in  these 
experiments  a  collective  area  of  not  less  than  .y^  to  J„  of  the 
open  space  between  the  fire  bars  should  be  allowed  for  the 
admission  of  air  direct  to  the  gases.  Tliat  this  area  should  be 
made  up  from  holes  f  inch  or  at  most  |  inch  diameter  spread 
over  the  furnace  fronts,  doors,  and  bottoms  of  back  bridges. 

8. — That,  even  having  this  provision  for  air  supply,  with  the  thick- 
ness of  fire  necessary  in  practice,  it  is  extremely  difficult  to  get 
a  rate  of  air  supply  of  over  20  lbs.  air  per  lb.  of  coal  and 
that  the  chances  of  the  air  supply  being  deficient  are  much 
greater  than  that  of  its  being  excessive. 

4. — That  with  a  sufficient  and  properly  distributed  supply  of  air 
direct  to  the  gases,  the  same  rate  of  evaporation  can  be  obtained 
from  a  boiler  iis  with  the  air  passing  up  through  the  fires 
only.  That  the  coal  consumption  will  l)e  reduced  some  lo  per 
cent.,  while  the  smoke  will  be  diminished  fully  50  per  cent, 
both  in  intensity  and  duration. 

The  above  remarks  refer  to  North  Country  coal  of  fairly  good  quality 
and  to  boilers  working  at  moderate  rates  of  evaporation,  suy  5  to  C  lbs. 
water  from  and  at  212  deg.  Fah.  per  square  foot  heating  surface  per  hour, 
with  a  rate  of  combustion  of  about  17  lbs.  coal  per  square  foot  grate 
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NORTH-EAST  COAST  INSTITUTION  OF   ENGINEERS 

AND  SHIPBUILDERS. 


Fourth  Session,  1887-88. 


PROCEEDINGS. 


SIXTH  GENERAL  MEETING,  HELD  IN  THE  LECTURE  HALL  OP  THE 
LITERARY  AND  PHILOSOPHICAL  SOCIETY,  NEWCASTLE-UPON- 
TYNE,  ON  WEDNESDAY  EVENING,  FEBRUARY  8th,  1888. 


ALEXANDER  TAYLOR,  Esq.,  Vice-Pebsidbnt,  in  thb  Chaib. 


The  Secretary  read  the  minutes  of  the  preceding  General  Meeting, 
held  in  Newcastle-upon-Tyne,  on  January  11th,  which  were  approved  by 
the  members  present,  and  signed  by  the  Vice-President. 

The  ballot  for  new  members  having  been  taken,  the  Vice-President 
appointed  Messrs.  Gr.  E.  Macarthy  and  M.  Sandison  to  examine  the  voting 
papers,  and  the  following  gentlemen  were  declared  elected : — 

MEMBERS. 

Clark,  George,  Jun.,  Soutbwick  Engine  Works,  Sunderland. 
Gray,  George,  13,  Harold  Street,  Sunderland. 
Milbum,  Christopher  J.,  102,  Tynemouth  Road,  Heaton,  Newcastle. 
Wardale,  Henry,  52,  Bewick  Boad,  Gateshead. 

ASSOCIATE. 
Swan,  Isaac  J.,  Grove  House,  Gosforth. 

GRADUATE. 
Adamson,  Daniel,  c/o  Messrs.  Joseph  Adamson  &.  Co.,  Hjde,  Manchester. 

TOL.  IV.- 1888.  Y 


OF  COAL,   ETC.  179 


i  I 


'.strcUe 


VaLir  PlatbJDOII 


f 


JL 

!OlLE| 


JaA  Wxalitti  JfvwoMd*. 


est 


V01.M  Plate  XXIK 


AaI  Had  LAh  ]r*wrAstl» 


DISCUSSION — ^THE   COMBUSTION   OF  COAL,   ETC.  183 

besides  furnishing  us  with  much  useful  information  ^as  to  the  general 
principles  of  combustion  in  relation  to  this  most  important  subject,  viz., 
the  best  method  of  coal  consumption  in  steam  boilers,  especially  with 
mechanical  pressure  of  air,  his  principal  aim  being  to  determine,  with 
the  same  boiler  and  as  nearly  as  possible  under  the  same  conditions,  the 
per  cent,  of  gain  by  the  use  of  forced  draught  ever  natural  draught. 
Time  would  not  allow  him  (Mr.  Whyte)  to  go  into  all  the  details  of  Mr. 
Spence's  various  trials,  but  he  made  out  "that  if  a  system  of  forced 
draught  giving  similar  results  to  those  in  trials  Nos.  3  and  4  in  Table  8, 
were  fitted  to  a  natural  draught  boiler  under  the  best  conditions,  the  per- 
centage of  gain  for  cold  air  would  be  4-1,  and  for  heated  air  4*78  ;  but  if 
the  same  system  was  fitted  to  a  natural  draught  boiler  under  the  worst 
conditions,  there  would  be  a  clear  gain  of  about  16  per  cent,  in  favour  of 
cold  air,  and  17  per  cent,  in  favour  of  heated  air,  the  heated  air  entering 
the  furnace  at  201  degrees."  Now,  he  considered  this  to  l)c  a  very 
modest  gain  for  an  experimental  boiler.  In  summing  up  the  whole 
paper,  it  established  the  conclusion  at  which  he  had  arrived  (after  con- 
siderable experience)  that  the  present  type  of  marine  multitubular  boiler 
was  not  in  any  way  adapted  for  the  economical  consumption  of  coal 
under  forced  draught  either  with  cold  or  heated  air.  Before  mentioning 
in  what  way  it  was  unsuitable,  he  should  for  a  moment  draw  attention  to 
Mr.  Spence's  experimental  boiler.  He  considered  Mr.  Spence  had 
selected  a  very  favourable  boiler  for  getting  the  best  results  from  his 
forced  draught  trials  ;  it  had  a  large  roomy  combustion  chamber,  and  all 
the  heating  surface  was  horizontal ;  besides,  he  had  his  heating  apparatus 
separate,  and  those  who  were  acquainted  with  the  construction  and 
working  of  the  ordinary  marine  boiler  would,  he  was  sure,  bear  him  out 
when  he  said,  to  put  it  mildly,  it  was  at  least  from  5  to  6  per  cent,  better. 
Further,  the  boiler  was  working  on  land,  and  not  rolling  about  at  sea. 
The  same  steady,  intelligent  fireman  was  employed  throughout  all  the 
trials,  who  fired  continuously  and  evenly,  and  kept  his  fires  level  and  at 
an  uniform  thickness,  whilst  the  tubes  and  grates  were  cleaned  before 
every  trial ;  good,  clean  coal  (Stella  nuts),  with  little  or  no  ash,  was  used ; 
Mr.  Spence  constantly  controlling  everything,  especially  the  proper  ad- 
mission and  diflusion  of  air  above  and  below  the  grate.  Compare  all 
this  with  the  usual  practice  in  a  merchant  ocean  tramp,  and  he  thought 
the  gentlemen  present  would  agree  with  him  that  at  the  termination  of  a 
voyage  of  20  days'  continuous  steaming  there  would  not  be  much  of  Mr. 
Spence's  16  per  cent,  remaining.  He  was  shown  an  experimental  boiler 
in  Scotland,  about  two  years  ago,  fitted  with  a  forced  draught  apparatus, 
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Bay  the  least  of  it,  a  very  doubtful  factor  as  to  its  movements  afterwarda 
either  with  cold  or  heated  atr.  If  it  required  for  perfect  combustion  of 
coal  about  2  atoms  of  oxygen  for  every  atom  of  solid  carbon,  the  present 
fixed  grate  bar,  either  longitudinal  or  transverse,  thick  or  thin,  sijace 
them  as  you  like,  nas  not  suitable  for  getting  anything  like  the  quantity 
of  oxygen  required  for  perfect  combustion,  there  l)eing  about  GO  to  70 
per  cent,  of  solid  iron  between  the  oxygen  and  carbon — though  he  was 
convinced  that  a  continuously  moving  bar  would  greatly  overcome  this — 
otherwise,  on  a  rough  calculation,  it  would  at  least  require  aiwut  20  tons 
of  air  to  each  ton  of  coal ;  but  with  the  ordinary  fised  bar,  aud  using 
cold  air  under  pressure,  it  was  possible  on  a  short  voyage  for  a  day  or 
two,  so  long  as  the  bars  and  tubes  were  clciir  and  clean,  l<i  get  a 
better  coal  combustion  with  much  higher  evaporating  results;  but 
by-and-by,  as  one-third  of  the  Ixirs  got  choked  up  with  clinker, 
the  cold  air,  still  rushing  through  at  a  high  Telocity,  impinged  on  the 


trip  she  seemed  to  come  down  to  S^S  tons,  but  the  conclosion  is  that 
there  must  have  been  aome  mistake,  as  on  the  nent  aud  following  voyages 
the  coiisumption  rose  to  10^  tons  per  day,  which  is  about  the  same  as  the 
natural  draught  vessel.  The  supposed  improvement  ivaa  obtained  by 
lengthening  the  fire  bars  to  the  length  of  the  other  vessel  and  reducing 
the  speed  of  the  Ian,  also  reducing  the  pressure  under  the  fire  bars  to  ^ 
of  an  inch  wat«r  pressure."  There  may  be  aome  other  system  or  modi- 
fication than  that  nhicb  he  had  to  do  with  working  successftilly  and 
economicidly  in  the  pi-esenc  type  of  marine  boiler;  it  theru  was  he  was 
ignorant  of  it,  but  he  Bimply  gave  them  his  own  practical  experience, 
and  sometimeB  in  matters  of  this  kind  one  atom  of  practice  wiis  worth 
ten  of  thcoi^.     He  begged  to  thank  Mr.  Spence  for  his  valuable  paper, 

Mr.  .).  C.  JoBLiNO  said,  that  in  discussing  Mr.  ^pence's  paper  he 
thought  the  most  imporiant  part  they  had  to  consider  was  tlie  admission 
of  air,  not  only  as  to  the  qnantity,  but  as  to  the  mode  of  putting  it  into 
the  furnace.     There  were  a  great  many  different  ideas  on  this  point  in 
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conducted,  the  evaporative  resnlts  are  of  coorse  very  inferior,  and  are 
indeed  not  coinpiirabte  the  one  with  the  other. 


It  will,  however,  be  noticed  that  when  the  effect  of  forced  draught  is 
in  each  case  referred  to  the  cummon  basts  of  the  resnite  obtained  with 
natural  draught,  the  economical  results  in  these  aeries  of  experiments 
may  be  said  generally  to  confirm  those  arrived  at  bj  TAr.  Spence ;  and  we 
venture  to  submit  that  the  broad  conclusions  to  which  they  point  are  as 
follows ; — 

That  in  the  adoption  of  any  system  of  forced  draught  ia  the  mer- 
cantile mariae,  it  is  absolutely  essential  that  if  any  de^^e  of  success  is  to 
be  obtained,  the  utmost  simplicity  of  mechanical  arrangemenCa  must  be 
strictly  adhered  to. 

To  our  minds  the  problem  which  to-day  baa  to  be  solved  is,  how  to 
make  coals  of  any  given  quality  produce  their  maximum  effect  by  the  use 
of  the  simplest  and  cheapest  mechanical  appliances. 

There  is  but  ouc  way  to  accomplish  this,  viz.,  by  an  artificial  blast, 
provided  with  mechanical  means  for  dividing  the  volume  of  air  requir«l 
for  combustion  into  two  separate  currents,  the  one  to  create  the  gases  in 


projTOsed  trials  in  boilers,  that  lie  held  no  trials  would  be  of  practical 
viilne  unless  made  on  board  a  steamer  at  sea  iu  the  esecution  of  a  voyage. 
Mr.  Wm.  H.  .Scott  said,  he  thought  he  should  be  the  last  man  to  say 
a  wovd  on  this  subject  when  he  came  in,  "  but  who  shall  decide  wbeo 
doctors  disagree?"  He  had  had  ex[)criment8  on  hoard  ship.  His  firm 
had  proved  conclusively  the  advantage  of  the  forced  draught  with  small 
or  dnff  coal  as  compared  with  the  ordinary  draught  and  the  best  coal. 
If  Mr.  Whyte  and  Mr.  Fothergill  desired  that  experiments  should  be 
made,  he  would  be  very  happy  to  give  them  a  free  passage  by  one  of  their 
converted  boats  (the  "  Ferrando,"  that  had  been  fitted  with  forced  draught) 
for  the  purpose.  They  would  put  into  the  boat  for  the  full  voyage  out 
and  home  the  best  steam  coals  instead  of  the  duff,  and  he  should  nnder- 
take  to  say  that  the  consumption  of  the  Ryhopc  screeaed  best  coal  would 
be  very  much  less  than  the  consumption  with  the  ordinary  draught,  to 
the  extent  of  1.^  to  20  per  cent.  Since  this  systen:  of  forced  draught 
had  been  fitted  the  consumption  of  duff  had  been  less  tlian  with  best 
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of  adopting  the  methods  of  improving  the  air  supply  given  in  this  paper 
would  be  that,  although  they  might  be  burning  their  coal  much  more 
economically  than  formerly,  they  would  bum  much  less  of  it,  and  would 
be  short  of  steam,  and  if  their  boiler  was  formerly  working  up  to  its  full 
power  they  would  not  get  steam  enough  for  their  engines.  And  then 
they  would  hear  again  that  sentence  they  had  all  heard  so  often, 
and  probably  used,  "Right  in  theory  but  wrong  in  practice."  Now, 
he  ventured  to  say  that  if  the  great  result  obtained  in  these  experiments 
could  be  obtained  on  the  scale  in  which  they  had  been  tried,  they 
could  be  obtained  generally  and  regularly  in  ordinary  practice,  but  that 
it  would  be  necessary  perhaps  to  modify  the  design  of  their  boilers  to 
get  more  chimney  area,  and  in  other  ways  to  follow  the  theory  to  all  its 
consequences,  and  that  if  they  did  not  attend  to  these  details  they  ran  the 
risk  of  these  valuable  results  being  wasted. 

The  meeting  agreed  to  hear  Mr.  Spc^nce's  reply  to  the  discussion  at 
the  next  meeting,  to  be  held  on  February  22nd,  and  proceeded  to  the 
reading  of  the  next  paper. 
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NORTH-EAST  COAST  INSTITUTION  OF  ENGINEERS  AND 

SHIPBUILDERS. 


FouiiT|[  Session,  1887-88. 


PROCEEDINGS 


SEVENTH  GENERAL  MEETING,  HELD  IN  THE  LECTURE  HALL  OF  THE 
LITERARY  AND  PHILOSOPHICAL  SOCIETY,  NEWCASTLEUPON- 
TYNE,  ON  WEDNESDAY   EVENING,  FEBRUARY  22yD,  1888. 


WILLIAM  THEODORE  DOXFORD,  Esq.,  President,  in  tiie  Chair. 


The  Secretary  read  the  minutes  of  the  preceding  General  Meeting, 
held  in  Newcastle-upon-Tyne,  on  Febraary  8th,  which  were  approved  by 
tlie  members  present,  and  signed  by  the  President. 

The  ballot  for  new  members  having  been  taken,  the  President  appointed 
Messrs.  W.  Hepple  and  R.  L.  Weighton  to  examine  the  voting  papers,  and 
the  following  gentlemen  were  declared  elected:— 

MEMBERS. 

Cooper,  WiUiaui,  Baltic  Chaiiibera,  Quayside,  Newca«tle-on-Tyne. 

Dixon,  Raylton,  Cleveland  Shipyai-d,  Middlesbrough. 

Eslielby,  William,  4,  Lax  Terrace,  Stock tou-ou -Tees. 

Mills,  John,  18,  Belvedere  Street,  Heaton,  Newcastle-on-Tyne. 

Pacey,  John  W.,  45,  Falmouth  Road,  Heaton. 

Stirling,  Andi'ew,  jun.,  2,  Oreenvale  Terrace,  Dumbarton. 

Turner,  Henry  John,  11,  Tindal  Street,  Westgate  Road,  Newcastle-on-Tyue. 

ASSOCIATE. 
Pinkncy,  T.  W.,  John  Street,  Sunderland. 

(JRADrATE. 
Reed,  Joseph,  51,  Fisher  Street,  Low  Walker-on-Tyne. 
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anxious  about  any  misunderstanding  with  regard  to  the  elastic  h'mit  of 
the  joints  ;  but  he  thought  that  would  be  understood  if  the  paper  was 
carefully  read,  as  the  elastic  limit  of  the  joint  was  quite  according  to  the 
elastic  limit  of  the  material. 

The  President  had  much  pleasure  in  proposing  a  vote  of  thanks  to 
Mr.  Patterson  for  his  thoroughly  practical  paper.  He  could  only  express 
his  sorrow  that  there  had  not  been  a  longer  discussion  upon  it.  As  Mr. 
Patterson  said,  there  was  no  joint  made  but  what  some  faults  might  be 
found  with  it,  and  further  discussion  might  have  shown  how  the  proposed 
joint  could  be  still  further  improved. 


The  President  then  called  upon  Mr.  J.  T.  Milton  to  read  his  paper 
on  "  Slide  Valve  Gears." 
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SLIDE   VALVE  GEARS.  '2b7 

loads  on  A.  B,  I)  E,  and  on  the  eccentric  in  the  direction  of  C  £,  must  be 
in  equilibrium;  hence,  if  we  draw  B  P  parallel  to  C  E,  the  lengths  of 
F  E,  B  F,  B  E,  will  be  proportional  to  the  loads  on  the  slide  rod, 
eccentric,  and  pendulum  link.  In  this  way  it  is  seen  that  taking  the 
load  on  the  slide  rod  to  be  unity,  that  on  the  pendulum  link  will  vary 
between  I'l  and  '65  for  the  go-ahead  position,  and  from  '73  to  '88  for  the 
go-astern  positions;  while  that  on  the  eccentric  varies  from  *55  to  *89 
when  going  ahead,  and  from  '49  to  '82  when  going  astern. 

Applying  the  same  method  to  the  other  form  of  gear,  in  Fig.  20,  we 
find  that  the  loads  on  the  pendulum  links  vary  from  1*4  to  2*4,  and  on 
the  eccentric  from  *5  to  1*5  times  that  on  the  slide  rod;  so  that  in  this 
form  of  gear  the  loads  are  more  than  twice  as  great  as  in  the  other, 
and  unless  the  wearing  surfaces  are  increased  in  th&  same  proportion, 
the  amount  of  wear  must  be  much  greater. 

As  was  pointed  out  in  the  beginning  of  this  paper,  it  is  impossible  to 
fully  deal  with  all  points  in  connection  with  these  gears  in  the  limit  of 
one  paper,  and  it  is  impossible  also  to  describe  all  the  methods  which 
have  been  used  and  proposed  for  working  slide  valves.  It  will,  however, 
be  found  that  in  most  of  the  gears  the  motion  really  is  derived  from  that 
of  two  moving  parts,  and  that  the  variations  of  motion  giving  the  varia- 
tions of  expansion  are  produced  by  combining  these  in  diflFerent  pro- 
portions. 

In  concluding,  it  should  be  mentioned  that  since  commencing  this 
paper  the  attention  of  the  writer  has  been  drawn  to  a  pamphlet  published 
at  Paris  last  year  by  Monsieur  A.  Madamet,  in  which  this  subject  has 
been  treated  in  a  somewhat  similar  manner. 


Mr.  F.  C.  Marshall  said,  he  was  of  opinion  that  the  paper  was  so 
distinctly  analytical  that  it  required  a  considerable  amount  of  thought 
on  the  part  of  any  gentleman  who  wished  to  take  part  in  the  discussiou ; 
it  would  be  well  therefore  to  adjourn  it  till  the  following  meeting  to  be 
held  in  Sunderland  on  the  14th  of  March,  1888. 

This  suggestion  was  agreed  to,  and  the  business  of  the  meeting  then 
concluded. 
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NORTH-EAST  COAST  INSTITUTION  OF  ENGINEERS 

AND  SHIPBUILDERS. 


Fourth  Session,  1887-88. 


PROCEEDINGS. 


EiaHTH  aENEBAL  MEETINQ  OF  THE  SESSION,  HELD  IN  THE 
LECTURE  HALL  OP  THE  SUBSCRIPTION  LIBBABT,  FAWCETT 
STREET,  SUNDERLAND,  ON  WEDNESDAY  EVENING,  MABCH 
14th,  1888. 


JOHN  PBICE,  Esq.,  ViCB-PsBSiDBirT,  nr  thi  Chaib. 


The  Secretary  read  the  minntes  of  the  last  General  Meeting,  held  in 
Newc5astle-upon-Tyne,  on  February  22nd,  which  were  approved  by  the 
members  present,  and  signed  by  the  Vice-President. 

The  ballot  for  new  members  having  been  taken,  the  Vice-President 
appointed  Messrs.  M.  Sandison  and  W.  G.  Spence  to  examine  the  voting 
papers,  and  the  following  gentlemen  were  declared  elected  : — 

MEMBEBS. 
Danlop,  WiUiam,  81,  Hartington  Street,  Barrow-in-FurneM. 
Fenwick,  James,  9,  Pftrk  Boad,  South  Shields. 
Irwin,  Thomas  F.,  2,  Tower  Chambers,  Old  Chnrchyard,  Liverpool. 
MacGkregor,  John,  51,  Harrison  Street,  Barrow-in-Furness. 
Ptest,  Stanley  Faber,  Chatsworth  Terrace,  Barrow-in-Fnmess. 
Bickaby,  A.  A.,  Bloomfleld  Engine  Works,  Sonderland. 

ASSOCUTE. 
Charlton,  W.  A.,  St.  Nicholas'  Buildings,  Newcastle. 

GRADUATE. 
Manford,  Frank,  1,  Osborne  Terrace,  Jesmond. 
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NORTH-EAST  COAST  INSTITUTION  OF  ENGINEERS 

AND  SHIPBUILDERS. 


Fourth  Session,  1887-88. 


PROCEEDINGS. 


EIGHTH  GENERAL  MEETING  OF  THE  SESSION,  HELD  IN  THE 
LECTURE  HALL  OF  THE  SUBSCRIPTION  LIBRARY,  FAWCETT 
STREET,  SUNDERLAND,  ON  WEDNESDAY  EVENING,  MARCH 
14th,  1888. 


JOHN  PRICE,  Esq.,  ViOB-PBBSiDBirT,  nr  tha  Chaib. 


The  Secretary  read  the  minates  of  the  last  (General  Meeting,  held  in 
Newcastle-apon-Tyne,  on  February  22nd9  which  were  approved  by  the 
members  present,  and  signed  by  the  Vice-President. 

The  ballot  for  new  members  having  been  taken,  the  Vice-President 
appointed  Messrs.  M.  Sandison  and  W.  G.  Spence  to  examine  the  voting 
papers,  and  the  following  gentlemen  were  declared  elected : — 

MEMBERS. 
Danlop,  William,  81,  Hartington  Street,  Barrow-in-Forneu. 
Fenwick,  James,  9,  Park  Road,  South  Shields. 
Irwin,  Thomas  F.,  2,  Tower  Chambers,  Old  Churchyard,  Liverpool. 
MacQr^gor,  John,  61,  Harrison  Street,  Barrow-in-Fomess. 
Prest,  Stanley  Faber,  Chatsworth  Terrace,  Barrow-in-Fnmess. 
Rickaby,  A.  A.,  Bloomfield  Engine  Works,  Sunderland. 

ASSOCIATE. 
Charlton,  W.  A.,  St.  Nicholas'  Buildings,  Newcastle. 

GRADUATE. 
Manford,  Frank,  1,  Osborne  Terrace,  Jesmond. 
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([  n-;.-,  .-ml-l'!"l  ill  lit-  -T.>i;r..1  ai  a  ■•^r..:[r.  .ii--aii?e.  a  A.-L-^inff  stas  pat 
(i'.^n  wl,-rv.  :!,(-  an.^h.T  ^i.^  i..^!  !-L  t!..'  .■'!,. ;  ,,n.-h.:ri  wer:-  dr-pr-l  cJowd 
a  c-nain  liist.ino.-  fn'iii  [hv  A^'.n.im'.tT  an-h':.r.  ar^'i  K'vk  and  cackle 
arranswd  l>e:w---.-a  ;h-:-ai.  Tiie  Im[.r-pr->i  Mirt;:!';  an-h-T  wa*  dropped 
an-1  to-.k  li.-.'.d  .^t  7  !V.t.  lUn  .Sr^iz^p.!  iK-:-  A.!inir.k!:y  anc-li-r  li*3  feet 
wiihi.tu  moving  an  in..-li.  The  mxt  wa<  ;'q.-  Inir'.eStM  ar.ch  ■:.  ^Tizinally 
sc-isc  t-i  t!ie  dix'krnnl  "^'''■'  "'  ■'  -'-  '■■;  bat  whtth-r  ''r  Ti-:-i  thev  ihonsht 
the  E;T"-k!-r.*  aTn'h.T  W'U'A  ti-:  V*  ^'  jnoct-s^fnl  h^;  iv.nld  nvt  ^av,  bnt 
bi-f'Te  i!k-  trials  a  wa;  liiir'l  iciW  a  i!'--k,  In^V.-i-M's  t-:-?k  hold  at 
111  fee:,  and  dracrgwi  the  Admiralty  anchor  ll*'.  fot.  Smith's  anchor 
lo-fc  hold  ;U  14  ?-^i,  and  f..;!  fo"!  of  r.  «-..-.".:-:i  r.;:,-  ..f  <»ar«  that 
addcti  Ti-rr  uiulIi  to  iia  hwding  {^iwcr,  and  it  dragg'jd  the  Admiralty 
an.Mior  i".l  Kvi.  At  the  sec.-n-i  trial,  Mr,  Smith's  anchor  dmg'^  the 
Admtniky  atn^hiT  3o  f«t.  l-nt  ivhen  the  full  Krain  was  put  npijn  the 
anchr.r,  Mr.  Smith"*  anchor  wa=  dra^i^td  lli  feet,  and  iccually  came  ont 
of  the  2P>niid.  sh.'wiug  that  when  a  very  heavy  strain  was  pm  npon  the 
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says  ill  liis  ]biikt: — "Tliis  ;iiic)ior  jiosst-sswl  .=i\er.il  iulvimtagct;  ovor  tlie 
coiiinum  type,  uinl  api-care  U<  have  l>ci:ii  l)r(iuj;)it  iulo  srciieral  ii-Je ;  it 
bciiif;  80  easy  to  stow  nway  on  tlu'  I'l ntcai^tlt'  ili-i-k  was  nimtlicr  cimsidera- 
tion  in  its  favour ;  Imt  wk'tliiT  tlirouirh  tlic  bad  liiBtrilmtimi  of  Hvisrlit, 
or  insufRcient  tripitini?  head,  its  fioldiiiK  [»>\\-cy  h;i.s  iuiL  to  W  itlied  iiiwii 
uudor  all  conditions,  luul  after  koiiiu  yoai's  of  use  this  desii^n  of  anolior 
was  abandoned."  Hg  iiiig;lit  inform  the  uieciiiig  and  Jlr.  SivcHriglit  at 
tlic  same  time  tbiit  tliis  form  of  anchor  nas  nut  abandoned,  as  soiuc 
people  still  askeii  lor  them,  and  only  (liat  day  they  iiad  i;hi]iped  four  "f 
these  anchors  from  their  works  lo  'ila^stuw,  mid.  in  liiet.  lliey  were  mukiii<r 
Ihem  constantly.  Tlie  Tiinily  House  have  had  s^viTal  laiely  and  bought 
a  Iar<re  iiiiinlx'r  foi'  niimriiig  |nirjMses.  The  mistake  was  one  that  ^[|■. 
Sivewrigbt  was  very  liable  ti'  fall  into.  ISnt  the  real  <|nestioii  bt'fure  the 
meeting  was  the  value  of  the  stocklcss  uuchor  as  a-^ainst  the  anchor  with 
the  stock.  Of  the  fitockle>s  anehors  he  saw  liefore  liiLii,  he  believed  Mr, 
Smith's  Has  the  Hrst  introdneed  with  doulile  Hiikis.     Aboui  twenty  veaL-d 
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It.  «ii,«  cinlwiMril  ill  tlio  !;ri)HiifI  at  u  oertiiiii  distiiiice,  a  flii^'staf!'  iras  put 
down  wlicri'  tlic  aiirlnir  iviis  U'dilcd,  tlie  ntliur  anohors  were  dropped  dowD 
II  cPi'tain  distiiiice  from  ilic  Admiralty  aiiohor,  and  binck  and  tackle 
arranrrod  betwucn  them.  Tlie  Improved  llartiii's  anchor  was  dropped 
and  tor-k  Imld  iib  7  fwt,  then  dragged  tlio  Admiralty  anchor  123  feet 
without  moving  an  inch.  Tlie  next  was  tho  Inglelield  anchor,  originally 
sent  to  tho  dockyard  I'-ithm't  c  nl"--!:;  hut  wlietlier  or  not  they  Ihonsht 
the  stoekless  aiii-hor  wonid  not  l»e  so  sncce.ssfiil  he  conid  not  say,  but 
before  the  trials  it  was  fitted  with  a  slork.  Inglcfield's  took  hold  at 
10  feet,  and  dnifrged  the  Adniimlty  anchor  IIP,  feet.  Smith's  anchor 
took  hold  at  11  feet,  and  fell  foul  of  a  wooden  pile;  of  conrse  that 
addeil  very  miicli  to  its  bolding  power,  and  it  dragged  the  Admiralty 
anchor  Gl  I'cet.  At  the  second  trial,  Mr.  Smith's  anchor  dragged  the 
Admiralty  anclinr  35  feet,  but  when  the  fiili  strain  was  nnt  upon  the 
anchor,  Jlr.  Smith's  anchor  was  dragged  112  feet,  and  actually  came  out 
of  the  ground,  showing  that  when  a  very  heavy  strain  was  pnt  upon  the 
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NORTH-EAST  COAST  INSTITUTION  OP  ENGINEERS  AND 

SHIPBUILDERS. 


FouKTU  SsasiON,  1887-88. 


PROCEEDINGS. 


NINTH  GENERAL  MEETING,  HELD  IN  THE  LECTURE  HALL  OP  THE 
LITERARY  AND  PHILOSOPHICAL  SOCIETY,  NEWCASTLE-UPON- 
TYNE,  ON   WEDNESDAY   EVENING,  APRIL  11th,  1888. 


WILLIAM  THEODORE  DOXFORD,  Esq.,  President,  in  the  Chaib. 


The  Secretary  read  the  minutea  of  the  preceding  General  Meeting, 
held  in  Sunderland,  on  March  14th,  which  were  approved  by  the  Members 
present,  and  si«;ned  by  the  President. 

The  ballot  for  new  members  having  been  taken,  the  President 
appointed  Messrs.  J.  T.  Milton  and  W.  G.  Spence  to  examine  the  voting 
papers,  and  the  following  gentlemen  were  declared  elected  : — 

MEMBERS. 

Jackson,  Vincent,  19,  Regent  Street,  Hartlepool. 

Oglethorpe,   William  A.,  Messra.  Naval  Construction  and  Armaments  Co., 

Barrow  -in-  Fumess. 
Richardson,  T.,  Jan.,  Hartlepool  Engine  Works,  HartlepooL 
Robinson,  William,  6,  Clioppington  Street,  Newcastle-on-Tyne  (late  Graduate). 
Scott,  H.,  47,  Mainsforth  Terrace,  Sunderland  (Uitc  Gniduate). 
Smith,  Charles  Mayfield,  29,  Mitchell  Street,  West  Hartlepool. 
Smith,  Reginald  Thomas,  77,  Park  Road,  Newcastlc-on-Tyne. 
Tyzack,  Qeorge,  Dean  Street,  South  Shields. 
Watt,  Itobert  B..  1,  Mitchell  Street,  West  Hartleinx.!. 
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wliii'li  [hv  junior  tiicmUT--  juid  1">.  0,1.  un.i  Uiv  CTaduaus  :.s.  Tlio  i-m- 
kil.lL-  i-Mst  iliis  ^■s>i,iii  «-,.ul.l  l>e  ;t  licrle  .>\vr  £1 :  s.-.  thvv  nottlJ  s^■e  the 
al'soliiii'  iiici:^-ity  i.if  niijiiiir  die  >iil'~'iiii[i'iii  vl'  ihc  jutil'T  nii-iulK-rs, 
tt-it!i.iin  iiuy  rL-ft-Tiik-v  m  iv:i.liii'r-r'  ■  m  ^r  lihr-irr.  l;i  tht-  liirlu  "f  iljiit 
fact  In-  K-L'i-'t-ii  [--I  L'ivi'  u..itii.e,  [li;ii  !it  tin.  ..■l.-idL;  busimss  meetiug  lie 
ffoiiia  ni..v,-  oil  behalf  of  iht-  Cmnoil:— 

■■  Tiiiit  itie  meniK-rs  of  this  Iiisti union,  rt-aiiiin?  the  niiiny  adran- 
t:iL''!;  I"  !"-■  derive..!  by  a  nadiiil'-r.-'m  mid  lil'rary,  n-S'jlve  that  saeh^hall 
be  i-sral'li-hi-'l  in  Newrasili-U]-'U-Tyue  at  an  iiiinual  Ci'St  not  txceedini; 

FiiitlifT.  "TliiU  iniisiiunh  a-  the  iiie.>i:ie  of  the  InstitutJ'.'n  is  not 
Eurlirii-ut  t'MiK-i:  [ho  addiiiip;i;d  o\]i-iiS'S  tt-hieh  w-ill  l-e  inciirrt-d.  and  that 
the  jiiiii'T  meniWrs  and  vraduates  ivili  [.r^^ably  l-e  the  most  Cinsiaiu 
users  of  the  reading-r'^-iu,  the  mvessary  revenue  AvA\  W-  ■ibtainc-!  1-y 
increasing  [lie  snbsfripiion*  of  ihosr  nieuilvrs,  nJiuely.  the  l"s.  i:d.  snb- 
scriptioD  to  l>e  inerea^ed  :••  I'l  U..  an!  the  -"i*.  subsiTij'tion  !■■   li's.  (\1.; 


^v 


held,  t!ie  cullies  did  not  break,  and  Init  for  the  prt'caution  of  backing  up 
tlic  stwkless  with  ordinary  anchors  much  damage  would  certainly  have 
ensued.  He  begged  to  submit  that  in  the  case  of  a  disabled  vessel  upon 
a  Ice  elioro  in  a  gale  of  wind  this  rolling  over  feature  wonld  Ijc  fatal ;  and 
that  anchors  Khould  be  made  and  used  which  would  hold  on  to  the 
last  citreniity — all  other  considerations  were  of  very  secondary  im- 
portance. Perhaps  the  very  worst  feature  in  the  construction  of  most 
BtocklcBS  a]ichors  was  that  they  had  be  1  n  d  th  tl  e  one  lea  of 
lying  close  and  snug  up  against  a  s.  1  s  ]  1  t  ng  wl  e  draw  nto  the 
hawse  pilars.     This  wa-  n.>  doubt     d      1      t  b  t        f    t  nat  ly,  in 

order  to  attain  this  end,  holdiiisr  Ih.  e  1  al  1  to  a  "re  t  e  te  t  sacri- 
fictd— the  shank*  had  lnvn  cut  d  1  lo    nl        t  1  tl    v  were 

about  half  tiic  weight  of  that  of  a  d  jldrssT  otra  ns,  or 
Admiralty  anchor,  and  it  was  well  k  n  tl  t  ^,1 1  a  1  ft  rea-v nable 
length  of  shank  wore  necessary  to       k  11     stc  d  ly  to    ts  work 

of  holding.     To  com|x^n6ate  for  t!     1  as    f         It      ti  c  b!  nnks  of  such 


moving  the  vote  of  thanks  to  Mr.  Sivewright  for  hia  paper. 
The  motion  was  agreed  to. 
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ADJOURNED  DISCUSSION  ON  SLIDE  VALVE  GEARS. 


The  adjourned  discussion  on  Mr.  J.  T.  Milton's  paper  on  "  Slide 
Valve  Gears"  was  resumed. 

Mr.  D.  B.  MoRisON  said,  that  had  he  Ixjen  able  to  be  present  at  the 
last  meeting,  it  was  his  intention  to  refer  to  the  paragraph  in  Mr.  Milton's 
paper  in  which  he  said  the  swinging  link  valve  gear,  described  by  the 
late  Mr.  Wyllie  before  the  I.M.E.,  was  identical  with  one  form  of  Mr. 
Marshall's.  Mr.  Marshall  opened  the  discussion  by  explaining  that  the 
gears  to  which  his  name  was  often  attached  were  not  his  at  all,  although, 
at  the  time  of  patenting  them,  he  thought  he  was  the  iirst  inventor. 
Mr.  Milton  was  evidently  not  aware  of  the  extent  of  Hackworth's  inven- 
tions, or  he  would  have  given  him  a  little  more  credit  than  he  had  done ; 
and  Mr.  Marshall  also,  in  his  (Mr.  Morison's)  opinion,  was  not  exactly 
right  in  saying  that  what  he  termed  his  "unfortunate"  gear,  should  pro- 
perly be  called  Bremme's  gear.  If  Mr.  Milton  had  examined  the  published 
reports  and  illustrations  of  Hackworth's  gears,  he  would  have  found  that, 
as  far  back  as  1850,  Mr.  Hackworth  was  thoroughly  conversant  with  the 
gear  he  described  as  Marshall's.  In  fact.  Figs.  31  and  83,  Plate  XXXIX., 
are  reproductions  of  illustrations  published  in  that  year.  In  1876,  Hack- 
worth  described  and  illustrated  a  gear,  as  shown  in  Fig.  32,  Plate  XXXIX., 
which  Mr.  Milton  had  referred  to  as  the  second  form  of  Hackworth's  gear. 
It  would  be  seen  that  the  only  distinctive  and  novel  feature  in  this  gear  was 
the  altered  position  of  the  fulcnim,  from  beyond  the  valve  spindle  attach- 
ment to  a  point  between  that  and  the  eccentric,  consequently  all  the  arrange- 
ments of  gears  invented  by  Mr.  Hackworth  in  1869  might  be  modified  in 
this  manner.  For  instance.  Fig.  34,  Plate  XXXIX.,  was  an  evident  modifi- 
cation of  Fig.  33,  and  Figs.  81,  32,  33,  and  34  represented  valve  gears  as 
invented  by  Hackworth  prior  to  1876.  The  late  Mr.  Wyllie  fully  appre- 
ciated the  value  and  extent  of  Mr.  Hackworth's  inventions,  and  only 
considered  the  gears  described  by  him  in  his  paper  as  modifications, 
containing  some  elements  of  novelty  as  regards  arrangement  and  propor- 
tion.   The  gears  31  and  33  are  of  course  in  a  much  better  condition  as 


tlK'Si-  -luis  W-  ,M  iiMi  r;,ll  tl„-(u  ■■  lLK'k>^.>nh-s."  hut  ■■  -^in-iiij;  link 
^^■;ir."  Oik-  n mark  ^Ir.  >r..rLi..Ti  mnd:-  liI-iu  v;iIvl-  goar  «ms  wiih 
rt-IVi>.iR>c  to  thv  stniiii  ujmhi  iIk'Hi.  Ativ  .li!iinlv!inca;:f  in  n-jraiil  lo 
8tr.iii:ili  C'-iil'l  i:eruT;illv  W  nnH-ilk'tl  I>t  piitiiii':  in  siilliduiit  nviL'lit.  und 
il"  it  \uio  :i  lasc  of  wiiir  mill  ic;»r.  Iiy  [.mtin?  in  ?iini<ieiiL  siirfiR-c.  Hut 
i'-me  kimls  -f  siirf;ii  ,.s  ntic  toiiiul  ii..t  in  w.  ar  ;i>  will  as  ■itlitrs.  Slidiui; 
lil.ick  gears  unil,!  goiiemily  bf  siii'i. r-filiil  \-\-  swiitiiiii:  liuk  trfait-,  for 
sliiiiiiL'  surfii'vs  foitld  ii'>t  Ik.'  kcjit  tnif  uiilvss  tiny  Ijad  an  (.-xcessivo 
aiii.iiint  i.r  sHrfiioe.  In  all  kiiuis  ..f  inavliiriiry  witli  wliiili  ho  was 
ac.juairUc(l.  if  it  were  \v.>ii\.\K^  U.  su|K.T?e.!e  sliding  Mirfacis  I>y  rotating 
Mufaws  it  was  dnrip.  Tlio  ..nly  |«irt  in  a  inaririL'  fngfiir  ivlieit  t!ii.>  sljd- 
iiiir  lilock  nas  iviainvd  was  ihe  piston  rod  trts-s  livad.  wliiif  iruidus  had 
sn|K.Tsedfd  [ln.'nld-ra^-hioual  stylu  of  [mralUI  motiuii.  If  iliov  cnrisidoitd 
tlie  surfaiv  noi\ssary  in  a  piston  r.>d  cross  licad,  compared  «itli  tW  load 
upon  it.  and  contrasted  ilura  with  die  surfaw  and  load  ni-m  the  crank 
pin,  tlify  would  sft  the  grwtt  advaittagt;  in   nsiii<'  ihe  circnlar  umtion 
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instead  of  the  sliding  motion.  Mr.  Weir  mentioned  a  gear  as  having  been 
applied  in  certain  cases ;  but  practically  it  was  the  same  as  one  form  of 
Mr.  Bryce  Douglas's  gear.  The  valve  took  its  motion  from  a  swinging 
lever  in  the  same  way,  one  end  being  worked  direct  from  the  piston  rod, 
the  other  from  the  eccentric  at  right  angles  to  it.  The  main  object  of 
the  paper,  which  appears  not  to  have  been  noticed  in  the  discussion,  is 
to  show  the  small  amount  of  diflference  in  the  motion  produced  by  the 
different  gears,  so  that  the  advantage  or  disadvantage  of  any  special  gear 
will  depend  mainly  upon  its  simplicity,  freedom  from  excessive  wear,  and 
ease  and  certainty  of  its  accurate  adjustment. 

The  President  said  he  was  sorry  that  Mr.  Milton's  paper  had  not 
caused  longer  discussions,  but  he  was  sure  they  would  all  accord  Mr. 
Milton  a  hearty  vote  of  thanks  for  the  very  able  and  interesting  paper 
he  had  read  before  them. 

The  vote  of  thanks  was  agreed  to. 


VOL.  IT.— un.  p  p 
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PONTOON  AND  FLOATING  DOCKS. 


By  ALEXANDER  TAYLOR,  M.LN.A.,  Vicb-Pebsidbnt. 


[Rbad  bbforb  thb  Institution,  Wbdkbsdat,  April  11th,  1888.] 


In  this  paper  any  floating  structure  having  open  ends,  and  sides  of  equal 
and  uniform  section  throughout,  by  which  ships  are  lifted  out  of  the 
water,  will  be  called  a  "Floating  Dock,"  but  structures  having  sides 
varying  in  height  and  of  less  displacement  than  the  bottom  tanks  will  be 
called  "  Pontoon  Docks."  The  sides  are  supposed  to  commence  at  and 
rise  above  the  deck.  The  deck  is  the  platform  on  which  the  keel  blocks 
rest. 

In  designing  an  open  ended  floating  or  pontoon  dock  to  lift  a  ship  of 
given  maximum  size  and  weight  it  is  necessary — 

1st. — For  the  under  deck  displacement  of  the  dock  to  be  greater  than 
the  combined  weight  of  ship  and  dock. 

2nd. — The  dock  should  be  sufficiently  strong  not  only  to  support  the 
intended  maximum  ship,  but  so  strong  that  it  will  not  be 
injured  if  the  ship  has  been  built  or  damaged  in  such  a  way 
that  a  great  part  of  the  ship's  weight  rests  either  amidships 
or  at  the  ends. 

3rd. — The  sides  should  be  made  as  low  and  narrow  as  efficiency  will 
permit,  so  that  a  wide  working  platform  may  be  secured  and 
light  and  air  have  access  to  the  ship,  and  that  the  topweight 
and  displacement  be  a  minimum. 

4tb. — The  water  should  only  have  a  limited  cross  range  in  the  tanks. 

5th. — If  the  dock  is  emptied  by  pumps,  the  pumps  should  be  close  to 
the  bottom  of  the  dock,  so  that  the  water  may  as  far  as 
possible  run  into  the  pumps  without  having  to  be  drawn  in. 


The  PRE.*IDEXT,  at  ihe  oonctusioii  of  the  paper,  said  it  waa  mtended 
to  Luijourii  ihe  discnssion  til]  tlie  next  uieetiug  on  the  9th  M»y. 
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PROCREDINGS.  'Ml 


NORTH-EAST  COAST   INSTITUTION   OF   ENGINEERS 

AND  SHIPBUILDERS. 


Fourth  Session,  1887-88. 


PROCEEDINGS. 


CLOSING  BUSINESS  MEETING  OF  THE  SESSION,  HELD  IN  THE 
LECTURE  HALL  OF  THE  LITERARY  AND  PHILOSOPHICAL 
SOCIETY,  NEWCASTLE-UPON-TYNE,  ON  WEDNESDAY  EVENING, 
MAY  9th,  1888. 


W.  THEODORE  DOXFORD,  Esq.,  Pbbsidbitt,  in  thb  Chaib. 


The  Secrbtaby  read  the  minntes  of  the  last  (General  Meeting,  held  in 
Newcastle-upon-Tyne,  on  April  11th,  which  were  approved  by  the  mem- 
bers present,  and  signed  by  the  President. 


The  discossion  on  Mr.  A.  Taylor's  paper  "  On  Pontoon  and  Floating 
Docks  "  was  then  proceeded  with. 

This  was  followed  by  the  closing  bnsiness  of  the  session. 

VOL.  IV.-l«8e.  Q  Q 
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DISCUSSION  ON  PONTOON  AND  FLOATING  DOCKS. 


Mr.  WiGHAM  Richardson  Baid,  he  had  gi'eat  pleasure  in  bearing 
testimony  to  the  great  value  of  the  paper  which  his  friend  Mr.  Taylor 
had  contributed  to  the  Transactions  of  this  Institution.  If  the 
Transactions  should  consist  in  the  future  of  many  such  papers,  there 
would  be  no  volumes  more  useful  to  the  engineering  public.  The  paper, 
as  they  would  have  seen  and  heard,  was  really  a  paper  upon  the  con- 
struction of  floating  docks,  and  it  had  this  great  merit  that  it  gave  the 
working  drawings  and  all  the  details  in  the  construction  of  a  dock, 
which  had  been  since  it  was  built  in  constant  use  very  near  to  his  own 
works,  and  in  which  he  (Mr.  Richardson)  happened  to  be  an  investor,  being 
a  considerable  shareholder  in  the  company  that  had  ordered  the  build- 
ing of  the  dock;  and  he  was  very  happy  to  say  that  from  the  first  day  it 
was  started  to  the  present  time  it  had  worked  absolutely  without  a  hitch. 
Sometimes  some  of  them  felt  that  papers  were  read  at  Institutes  like 
this,  in  which  somebody  who  had  patented  an  invention  gave  them  an 
ex  parte  statement,  and  if  they  inquired  they  found  that  the  piece  of 
machinery  or  engine  described  had  not  been  very  useful  in  practice ;  but 
this  dock  of  Mr.  Taylor's  had  been  an  entire  and  undoubted  success.  He 
believed  that  hardly  any  of  the  details  had  even  been  amended.  One 
would  have  thought  almost  that  Mr.  Taylor  had  wdrto^-m  Um  spirit  of 
the  old  masters,  who  recognised  that  work  must  be  perfect  in  every  part, 
for  the  gods  see  everywhere !  He  believed  himself  that  the  principle  of 
raising  heavy  weights  by  pumping  out  water  from  a  vessel  was  likely 
to  have  still  greater  developments.  He  thought  it  was  mentioned  in 
Mr.  Taylor's  paper — ^at  any  rate  he  might  draw  their  attention  to  the 
feet — that  when  a  vessel  of  any  ^iven  weight  was  lifted,  say  one  of  3,000 
tons,  in  order  to  lift  that  vessel  they  pumped  out  8,000  tons  of  water, 
neither  more  nor  less,  whereas  when  a  steamer  was  put  into  a  graving 
dock,  and  Mr.  Taylor  had  constructed  a  graving  dock  close  to  the 
pontoon,  they  had  to  pump  the  water  from  all  round  alK)ut  it,  and  that 
water   was  very  much  more  in  quantity  than  the  vessel  itself;  but 
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stability  is  provided  for  by  the  tanks  being  divided  into  four  lengthwise. 
The  pontoon  had  least  longitudinal  stability  when  it  was  lifted  without 
a  ship;  when  Ufting  a  ship  the  longitudinal  stability  increased  with  the 
length  of  ship. 

He  was  much  obliged  to  them  all  for  the  kind  way  in  which  the  paper 
had  been  received. 

The  President  thought  they  would  agree  with  him  that  Mr.  Taylor's 
paper  showed  that  he  had  very  fully  and  carefdlly  thought  out  all  the 
details,  both  as  to  the  stabiUty  and  strength,  the  two  essential  points,  of 
the  pontoon  dock.  He  had  very  great  pleasure,  indeed,  in  proposing  a 
hearty  vote  of  thanks  to  Mr.  Taylor  for  his  very  able  and  interesting 
paper. 

The  vote  was  accorded  with  acclamation. 


yoL.  IV.-WW.  ^  ^ 
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CLOSING  BUSINESS. 


The  President  said,  now  the  discussion  was  closed,  they  would 
proceed  with  the  concluding  business  of  the  session^  and,  to  begin  with 
it,  he  would  ask  Mr.  Stirzaker  to  withdraw  the  resolution,  notice  of 
which  was  given  at  their  last  meeting. 

Mr.  Stirzaker  was  pleased  to  comply  with  the  request  of  the 
Council,  and  to  withdraw  the  following  resolution,  viz. : — 

"  That  the  members  of  this  InsHtutian  realising  the  many  advantages 
to  he  derived  by  a  reading-room  and  library  resolve  that  such  sliall  be 
established  in  Newcasth-upon"  Tyne,  at  an  annual  cost,  not  exceeding 
£150:* 

Further — "  That  inasmuch  as  the  income  of  the  Institution  i^  not  suffi- 
cient to  meet  the  additional  expenses  which  will  be  incurred,  and  tJiat  the 
Junior  Members  and  Graduates  mil  probably  be  the  most  constant  users  of 
the  reading-room,  the  necessary  revenue  shall  be  obtained  by  increasing  the 
subscriptions  of  those  members,  namely,  tlte  10s.  6d.  subscription  to  be 
increased  to  £1  Is,,  and  the  5s,  subscription  to  10s.  6d.;  whilst  only  the 
preliminary  cost  of  furnishing,  bookbinding,  etc.,  which  mil  amount  to 
about  £150,  shall  be  defrayed  by  the  other  Members  and  Associates  of  the 
Institution,  each  of  whom  shall  be  asked  for  a  donation  of  £1  Is,,  or  as 
much  more  as  he  may  desire  to  coTitribtUe." 

The  Ikorsase  of  Subscriptions. 

The  President  submitted  the  following  resolution  as  a  substantive 
motion: — 

'*  That  as  the  annual  cost  of  the  Transactions  combined  with  the 
general  expenses  of  the  Institution  amounts  to  about  one  guinea  per 
member,  and  as  nearly  400  of  the  enrolled  members  subscribe  only  half- 
a-guinea  and  over  60  Graduates  only  five  shillings  per  annum,  it  is  found 
that  the  average  receipts  will  not  meet  the  annual  expenditure ;  it  is 
therefore  necessary  to  increase  the  subscriptions  of  these  two  classes  of 
members,  the  former  to  one  guinea  and  the  latter  to  half-a-guinea,  in 


of  Biicli  a  volume  of  Transactions  an  would  be  publialied  for  the  session 
noiv  closiii;:.  IL  was  never  in  tin;  Eoinds  of  the  wildest  imnrriiiations 
thut  tiiey  slumld  ever  Imve  siicli  a  mil  lection  of  pn)iers  and  cxjienaive 
diii^ruiriH  m  was  now  before  tlicni;  and  it  was  therefore  from  that 
point  of  view,  and  that  ])oint  of  view  alone,  tliat  lie  considered  the 
Cimncil  justified  iu  asking  the  10s.  6d.  meaibera  to  agree  to  the  increase 
ill  their  subscription.  That  and  one  other  thing:  of  course,  it  is  very 
easy  to  Ix!  wise  after  tlie  event.  If  the  Couiieil  had  selected  a  different 
term  from  "reading-room,"  and  talked  about  a  "  reference  library," 
perliajiH  it  would  have  been  more  acceptable ;  but  if  any  jfentleman 
would  Cake  the  trouble  of  fioiiig  down  to  Mr.  Dnckitt's  office  on  the 
QiniyHJde  and  see  our  valuable  Transactions  and  valuable  contributions 
from  other  Hocietiis  stowed  away  on  tlie  top  of  cupboards,  he  cared  not 
whether  it  was  called  a  reading-room  or  reference  library,  but  he  was 
conliileut  such  a  visitor  would  consider  it  was  for  the  dignity  of  the 
Institution  that  it  BhouM  lie  in  better  (niarters.    He  had  no  doubt  what- 
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Jli.Mlf4>r.i\  St,.uktnti,  ami  Wliitbj         11  ]     e  I     1    11 

tin' iiRvtin;.'s  ;is  tlK'j- dill  ii.iiv  only  It  Ne  1  si  d   !    t  th  j 

did  not  iiii  iis  many  of  these  jjui  tic  1  1  f        e    krs 
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memlK'reoiniii^' frniii  iidistiiiK-c  h;  I       k  IN  111 

was  vi'iy  awkward.     'I'iie  ri-esi<lcnt  la  \   I         I  t   m  |    s.  bl    to  In 

a  summer  raeeting  held  at  IlnrticiHW  1   sto  k  r  AM  t       i     ho      v. 

might  be,  and  he  {Mr.  Sirewriftlit)  tl  1 1  tl  t  I  i  i  v  r  owl 
idea,  aud  was  sure  if  it  was  earned  out  tlie  owners  of  the  different  wi.rks 
in  one  or  other  of  these  places  would  Ije  only  Uxi  glad  tn  show  the 
meinU'rs  llimugli  their  establishments ;  and  at  the  sinne  time,  if  interest  in;.' 


PROCKEDINGH.  ^'2\) 

papers  were  read  at  these  meetings,  he  thought  it  would  cause  gentlemen 
in  these  towns  to  take  an  interest  in  the  Institution,  and  would  lead  to  a 
considerable  increase  of  membership.  He  thought  this  would  be  a  very 
much  better  way  to  popularise  the  Institution,  and  to  increase  the 
revenue,  than  by  attempting  to  cut  down  the  postage  and  other  minor  ex- 
penses, or  by  reducing  the  very  excellent  diagrams  and  reports  of  their 
meetings. 

Mr.  E.  Thompson  thought  Mr.  Sivewright's  remarks  very  much  to 
the  point.  If  something  of  the  kind  proposed  were  adopted  it  would  be 
the  means  of  spreading  the  interest  in  their  Institution. 

The  President  said  it  was  the  intention  of  the  Council  to  take  this 
matter  into  consideration  during  the  new  session  and  see  what  could  be 
done  in  that  direction.  His  own  idea  was  that  special  meetings  might 
be  held,  or  a  summer  meeting.  They  could  not  very  well  have  regular 
meetings  in  Hartlepool,  but  minor  meetings  might  prove  a  great  success. 

Election  of  Auditor. 

On  the  motion  of  Mr.  Macoll,  seconded  by  Mr.  Charlton,  Mr. 
E.  W.  Sisson  was  re-elected  Auditor. 

Work  op  Special  Committees. 

The  President  said  that  almost  from  the  commencement  of  the 
Institution,  at  any  rate  for  the  past  few  years,  there  had  been  two  com- 
mittees sitting,  one  on  the  horse-power  question  and  the  other  on  ship- 
building statistics.  These  committees  had  had  an  enormous  amount  of 
work  to  do,  and  were  only  now  able  to  give  in  their  reports.  It  was  too 
late  to  bring  them  before  the  Institution  as  they  should  have  been ;  but 
the  Council  had  resolved  to  publish  them  in  the  Transactions  for  this 
session.*  As  regarded  the  Horse-Power  Committee,  they  had  had  a  very 
difficult  and  intricate  subject  to  deal  with,  one  which  had  been  attempted 
by  other  institutions  and  people  in  influential  positions,  but  who  had  en- 
tirely failed  to  come  to  a  satisfactory  result.  The  sub-committee  who  had 
had  the  matter  in  hand  had  stated  it  carefully  and  elaborately,  and  he 
hoped  when  they  came  to  read  the  report  that  it  would  meet  with  their  entire 
approval.  Personally,  he  thought  if  their  suggestions  were  not  adopted 
by  the  world  at  large  as  the  standard  horse-power,  at  any  rate  they  would 
form  the  basis  of  any  standard  afterwards  adopted.  The  other  committee 
had  had  an  enormous  amount  of  matter  placed  in  its  hands,  and  Mr. 
Macoll  had  written  a  report,  with  diagrams,  showing  in  a  very  clear  way 

•  See  Appendix,  p«ge  333. 
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this  Institution.  He  would  never  regret  the  very  great  labours  bestowed 
in  the  service  of  the  Institution  during  that  time.  He  had  spoken  of 
the  support  he  received  from  the  Council,  but,  on  behalf  of  the  Council, 
he  should  like  to  put  the  other  side  of  the  question,  namely,  that 
throughout  the  tenure  of  office,  all  the  deliberations  and  discussions,  all 
the  divergent  views  of  the  members  of  Council,  were  always  treated  by 
Mr.  Doxford  with  the  utmost  consideration;  and  he  had,  from  his 
position  in  the  chair,  done  his  best  to  carry  those  discussions  to  a  prac- 
tical issue  for  the  benefit  of  the  Institution.  He  was  quite  sure  the 
Institution  was  greatly  indebted  to  him,  and  he  hoped  that  that 
indebtedness  was  felt  by  the  members  present,  and  that  they  would  join 
with  him  in  a  very  hearty  vote  of  thanks  to  Mr.  Doxford  for  his  services 
in  the  chair. 

Mr.  R.  Thompson  said  he  was  very  pleased  to  second  this  vote  of 
thanks.  During  Mr.  Doxford's  tenure  of  office,  as  far  as  Sunderland 
was  concerned,  he  had  done  everything  he  could  to  try  and  increase  the 
membership  of  that  district  in  the  Institution.  At  the  Council  board  he 
had,  as  Mr.  Boyd  said,  always  aimed  at  the  Council  arriving  at  the  best 
results  for  the  benefit  of  the  Institution,  and  though  he  now  vacated  the 
chair  he  was  sure  he  would  still  use  his  interest  for  its  good  and  assist  in 
carrying  out  any  project  of  the  Council  which  might  be  of  advantage  to 
the  Institution  or  tend  to  increase  its  strength  in  the  district.  He 
deserved  their  hearty  thanks  for  the  way  he  had  done  it  in  the  past,  and, 
he  might  also  say,  for  the  further  assistance  they  might  expect  in  the 
future.     He  had  great  pleasure  in  seconding  the  vote  of  thanks. 

The  President  (Mr.  F.  C.  Marshall)  accorded  to  Mr.  Doxford  the 
vote  of  thanks,  which  had  been  carried  by  acclamation. 

Mr.  Doxford  said,  he  was  fully  repaid  for  any  little  trouble  he  might 
have  been  at  during  the  past  two  years  by  the  way  in  which  the  proposer 
and  seconder  had  submitted  the  resolution  and  the  hearty  way  in  which 
they  had  responded.  Mr.  Boyd  spoke  of  the  honour  of  the  position  he 
(Mr.  Doxford)  had  held.  He  looked  upon  it  as  a  position  which  any 
gentleman  belonging  to  the  Institution  might  be  proud  to  hold,  and  he 
thought  it  should  be  the  ambition  of  everyone  there  to  get  into  that 
position  if  possible.  He  now  looked  upon  himself  as  having  been  put 
upon  the  shelf  beside  his  friend  Mr.  Boyd  ;  but  neither  himself  nor  Mr. 
Boyd  were  inclined  to  be  shelved,  for  they  intended  to  do  whatever  they 
could  for  the  future  of  the  Institution  as  much  as  they  had  in  the  past. 
He  again  thanked  them. 


The  session  then  closed. 
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At  a  meeting  of  the  Council,  held  on  the  2nd  of  December,  1885,  the 
two  following  sub-Committees  were  appointed,  \iz.: — 

1. — The  Enginb  and  Boiler  Powbb  Committeb. 

"  To  investigate  and  endeavour  to  formulate  a  simple  but  compre- 
hensive rale  or  measure  of  the  Power  of  Marine  Engines  and  Boilers, 
which,  l)eing  in  a  measure  scientifically  sound  and  conmiercially  con- 
venient, shall  be  applicable  to  the  various  types  and  proportions  which 
may  obtain  in  practice." 

The  following  gentlemen  were  elected  members  of  this  Committee : — 

W.  J.  Clabk  (Chairman). 

J.  BbOCKAT.  B.  (I.  NiOHOL. 

J.  H.  Irwin.  Alex.  Tatlos. 

F.  C.  Mabshall.  H.  L.  Wbiohtok. 


:i. — The  Shipbuilding  Statistical  Committee. 

'^  To  compile  statistics  and  repoit  upon  the  progress  in  Shipbuilding 
both  in  Great  Britain  and  Foreign  Countries  during  the  last  twenty-five 
years." 

The  following  gentlemen  were  elected  members  of  this  Committee : — 

J.  WiQHAH  RiCHABDSON  (Cbaimian). 
C.  W.  HxTTCHiirsoN.  H.  Macoll. 

Jambs  Laikg,  Jnn.  Ivan  Mavob 

H.  F.  SwAH. 

Each  of  these  Committees  had  power  to  add  to  its  number,  and  the 
Secretary  of  the  Institution  was  appointed  to  act  as  Secretary  to  each. 
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work  to  [;iliiil:iU'  iliv  iiifMniuuioii  olii;iJHvii  :  iiut  ill  tlie  midst  of  Lis 
l:iUim->.  as  is  vm-11  kii..«ii  to  ihv  uiajoriiy  of  tlic  memlxTS  of  llie  liistitii- 
(ioii.  lio  vi;.s  siuUivnly  I'lii  olV  l.v  »  melai:t-holy  ,lcail..  After  his  ikci'm-, 
Mr.  li .  M;.,vll  i,H>k  the  mailer  in  liaiuls.  an.l  h^ivitic;  submitted  a  Report. 
loi;,iher  iviih  ilie  dia^iranis  aniux.-vl.  f..r  die  a].i«roval  of  ilie  Council,  it 
«.i-  a.U'pied.  and  i-  im.v  added  to  the  Aj.i^iidi.\.  in  the  k^lief  that  it  may 
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REPORT  OP  THE  COUNCIL  ON  THE  HORSE  POWER  OF 

MARINE  ENGINES. 


In  endeavouring  to  frame  a  general  rule  for  Hone  Power  the  Cooncil 
has  proceeded  on  the  basis  of  Indicated  Horse  Power. 

But  it  is  e^ident  that  for  any  rnle  to  be  general  in  its  application 
which  involves  indicated  power,  all  engines  must  be  assumed  to  conform 
to  certain  conditions,  which  conditions  must  be  looked  upon  as  normal, 
all  other  conditions  being  of  course  regarded  as  abnormal.  Unless 
normal  conditions  be  granted  it  is  obviously  impossible  for  any  general 
rule  to  be  formulated.  The  result  given  by  the  rule  will  therefore  be 
called  Normal  Indicated  Horse  Power  (N.I.H.P.) 

With  a  view  to  presenting  the  matter  in  as  clear  a  light  as  possible, 
the  rule  which  the  Council  has  decided  to  recommend  will  first  be  stated 
and  defined  ;  the  conditions  which  have  been  assumed  as  normal  to  all 
engines  of  the  class  dealt  with  will  next  be  given  and  explained  by 
reference  to  the  tables  appended ;  and  lastly  the  process  by  whidi  the 
rule  has  been  deduced  in  accordance  with  the  above-mentioned  condi- 
tions will  be  exhibited  and  explained  step  by  step. 

I. — The  Rule. 

Let  D     =  diameter  of  low-pressure  cylinder  in  inches. 

(If  there  be  more  than  one  low-pressure  cylinder,  let  D' 
=  sum  of  the  squares  of  the  diameters.) 
S     =  stroke  of  piston  in  inches. 
P     =  working  boiler  pressure  in  lbs.  per  square  inch  above  the 

atmosphere. 
H     =  heating  surface  of  boilers  in  square  feet. 
Pi»  =  mean-pressure  in  lbs.  reduced  to  low-pressure  cylinder. 
R    =  revolutions  per  minute. 
The  following  rule  gives  the  maximum  Normal   Indicated  Horse 
Power  (N.I.H.P.),  on  loaded  trial  trip,  of  surface  condensing  marine 
Screw  Engines  working  at  any  boiler  pressure  between  60  lbs.  and  250  lbs. 
per  square  inch,  under  the  conditions  hereafter  specified  as  **  normal :" — 

N.I.H.P.  =  (PlV£+8HIi^, 

100 
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See  Table  11.  (pege  fi)  for  the  VRrialion  of  piston  speed  with  lenorth 
of  stroke  uniler  this  cfiiiditLori. 

4.—  n«l  in  «U  rnsvH  ,rl,orr  //"'  <■////(',"■.-■  'hu/  i..„h,s  Lm.-  h  nuh  uth-,-  -'wh 

l>r<i,,m-li„„s  .IS  In  pr<-rr,il  C<-wlifi<i,i  1  f,im  hi-iwj  fulfiUvil,  irilkuut 

thfi-ihy  v'whit'uuj  Cixl.lion  .5,  ///.'  ">.<l  n,„^,j,-.i/>li('ii  ,.<r  f.H.P.  wil/ 

,wt  hi-  iifirM,  hill  iriU  /•/■  n'i>sl,i,ilfi,r  the  mi,v  hoih-r  ],ri-n>.,in: 

When  tlicen^'iiies  ami  Iwilers  liear  aceriiiiu  iirnjiortion  to  eiich  otlior, 

wbifli  pniportion  is  Indicitnl  iii  iqiuti  ti  (C)  fnrtlier  on,  Condition  1.  in 

conjunction  with  Conditii  n  '  secures  tint  the  coal  consumption  will  be 

constant  fur  the  same  boihr  \  R[.sna 

But  when  the  cii^'iucs  and  bo  Icrs  vary,  in  their  relative  proportions, 
from  what  is  here  called  the  norm  il  pro[  irtion,  it  is  necessary  tliat  Con- 
ditiou  1  should  be  dei)artetl  fro  n  it  the  conl  consumption  is  to  be  pre- 
served constiint  for  the  same  pa  lurc  and  if  Condition  :t  is  not  to  be 
violiited.  Table  IV.  (iJage  )  show  a  h  w  nearly  the  rule  fulfils  this  condi- 
tion, with  a  variation  of  as  much  is  per  cent,  aliove  and  Wow  the 
normal  between  the  engiucs  and  boilers  This  am<iunt  of  variation  may 
be  eKi)ectc'd  to  occur  very  seldom  in  pnctiee. 
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S, — That  the  boilers  are  constructed  in  accordance  wit/i  what  will  be 
generally  recognised  as  the  fair  average  practice  of  the  present 
day  in  respect  of  the  allowance  of  steam  room  in  relation  to  power ^ 
the  diameter^  area,  and  pitch  of  the  tubes,  the  relation  of  grate  to 
heating  surfacey  and  tJis  area  of  uptakes  a^id  funnel;  tfiat  average 
natural  chimney  draught  is  used,  or  if  forced  draught  be  employed, 
that  it  does  not  exceed  the  average  chimney  draught;  timt  the  Iwrse 
power  is  proportional  to  fhs  lieating  surface  (H)  ami  to  the  cube 
root  of  the  pressure  (X/ P);  and,  further,  that  the  actual  loaded 


trial  trip  horse  power  may  be  taken  as 


H  X/P 


16 

See  Table  III.  (page  7)  for  the  allowance  of  heating  sarface  under 
different  boiler  pressures. 

6, — That  the  efficiency  of  the  engbie  mechanism  is  constant,  ayid  that  tlis 
propeller  is  such  as  to  secure  ttuit  tJie  engines  will  utilise  the  boiler 
power  referred  to  in  Condition  5,  in  tfie  tnanner  prescribed  in  Con- 
ditions 3  and  4, 


I.H.P.  of  engines  = 


III. — Deduction  op  the  Bule. 
7854  D2  X  Pm  X  2SR 


33000 


_  -7854  D»x5-6VPx  144  VS  f  Conditions 2 and 3,  \ 
~  38000  (  Tables  I.  and  II.  j 


d'Vps 

*       52 

8 


(A)  (By  reduction.) 


riTD     rui  H>/P  .,j.  J  Condition  5, ) 

I.H.P.  of  boilers  =  -^g-  (B)  |   ^^y^  jjj    J 

From  the  above  it  is  evident  tbat  A  and  B  are  equal, 
pa  VPS  _  HVP 

Equation  (C)  expresses  the  normal  relation  between  the  engines  and 
boilers  referred  to  in  the  explanatory  clause  following  Condition  4. 

Assaming  that  the  power  of  the  engines  and  boilers  when  taken 
together  will  be  equal  to  the  mean  of  their  separate  powers,  wc  have: — 

I.H.P.  of  combined  engines  and  boilers 


d»Vps 

52 

HVP 
■•"      16 

(D'VS 

2 

+  3-25H.)  V  P 
104 

(By  reduction.) 


iiidilitit'd  (<>  niL'ft  the  uKerud  coiidiLioii  of  jiisloii  spted  wliich  iisiially 
i)l>tiLiiift  ill  UiL-so  eii^'iius,  Afy^umiuj,',  thiit  under  Coiulitioii  4,  ttio  pistim 
a|K'ed  of  laddie  ent^iinis  may  be  tiikcii  iiL  i)0  Vs,  thu  rule  may,  witlioiit 
sensible  error,  be  written  : — 

N.I.H.f.  or  Piiddlc  En^'incs  =  <"'^^+-^"jJ^ 
1(5(1 

and  PiijiKitiun  (C)  wonld  lieeome:    H  =      .__^-'  ■ 

:i. — Tlic  Council  coiisidci's  the  term  "  Xuminal  Honse  Power,"  us  at 
|irescnt  »(«.■<!,  very  indefinite  und  inialmilinn  jis  a  measure  "f  tiie  imuvit 
(if  marine  maiOiinery,  If  however,  instead  of  Tiulio'ti'il  iiower,  a  ([nan- 
tity  Ix.'  re(|uired  wliieli  will  couiiiare  more  nearly  with  what  ia  known  as 
"  Nominal  Horse  Power,"  the  above  rule  may  be  used  thus  : — Nominiii 
„         „  N.I.H.P. 


h.   /^V 
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TABLE  1. 
Showing   how  the  Mean-pbessusb   (Pm)   seduced  to    the    L.P.    Ctlindes 

VABIBS    WITH   1/  P,  AND  THAT  THE     KOBMAL   PfW    HAY  BE   ASSUMED  EQUAL 
TO  5-6  V^' 


BoUer 

Press. 

=  P. 

Abso- 
lute 
Press. 

15   -  ^ 

1  +  H.Log.B 

P.0-6 
=  11 

M  X  -663 

i     Tm     \ 
iMcalou- 1 
\    Uied.  / 

Vp. 

6«  Vp- 

(•ssomingiil 
\  to  Tftry  M  / 

X/f. 

Error 
percent. 

R 

=  0. 

50 

G5 

4-33 

•569 

30-985 

20-543 

3^fi84 

20-630 

+     421 

60 

75 

5- 

-522 

33150 

21-978 

3^16 

21-924 

-    246 

70 

85 

5-66 

-483 

35055 

23-241 

4121 

23*077 

-    710 

80 

95 

6-83 

-449 

36-656 

24  302 

4-809 

24130 

-    712 

90 

105 

7- 

•420 

38-100 

25*260 

4*481 

26-093 

-  -665 

• 

100 

115 

7-66 

-396 

39-540 

26*216 

4*641 

25*989 

-  -869 

110 

125 

8-33 

•374 

40-750 

27-017 

4-791 

26-829 

-  -700 

120 

135 

9- 

•355 

41-925 

27-793 

4-932 

27-619 

-  -630 

130 

145 

9-66 

•338 

43-010 

28515 

5-065 

28364 

-  -532 

140 

155 

10-33 

•322 

43*910 

29112 

6192 

29*075 

-    127 

150 

165 

11- 

•308 

44-820 

29-716 

5-313 

29*752 

+    124 

leo 

175 

11-66 

•296 

45-800 

30  365 

5*429 

30-402 

+    121 

170 

185 

12-33 

•285 

46-726 

30978 

5-639 

31-018 

+    129 

180 

195 

13- 

•274 

47-430 

31446 

5*646 

31-617 

+    542 

190 

205 

18-66 

•264 

48120 

31-903 

6749 

82194 

+    904 

200 

215 

14-33 

•255 

48  825 

32370 

5848 

32*748 

+  1154 

210 

225 

15- 

•247 

49'576 

32868 

6*944 

33286 

+ 1255 

220 

235 

15-66 

•239 

60166 

33-269 

6-086 

33*801 

+  1603 

230 

245 

1633 

•232 

50-840 

33706 

6127 

34*311 

+  1*763 

240 

255 

17- 

•225 

51-375 

34-061 

6214 

34*798 

+  2118 

250 

265 

17-66 

-219 

62-035 

34-499 

6-299 

36*274 

T  2*197 
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TABLE   III. 
T  or  Hfhtino  Stibfacb  fkr  No 

TSB  BOILKR   PRBMPBB,  OH  TBI 

H  V  P 


""iB-" 

60 

i»i 

70 

3'8H 

00 

S-67 

110 

3-839 

130 

3159 

150 

3-011 

170 

2'88S 

190 

2-783 

210 

2-691 

230 

2-611 

250 

2-54 

Showiko  tbat  t 


TABLE  IV. 
Surface  mat  be  Vabied  to  tbb  extent  of  20 

W   TBK    noaUAL    AHOmT,    AND    TBAT    ETBN    FRDEB 

Rule  oitrs  the  Bobsb  Poweb  wbich  will  be 
Coal  Cohschftioh  la  sbnbielt  constant  fob  any  airgN 

27"-l3"-70"\ 


UoiiEB  PBBaavBB.  (  Fob  Illvbtbation,  assdue  Scbew  Ehginbb  — 


45" 
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REPORT  OF  THE  COUNCIL  ON  THE  STATISTICS  OF  SHIP- 
BUILDING  DURING  THE  LAST  TWENTY-FIVE  YEARS. 


The  Committee  appointed  by  the  Council  some  time  since  to  "  obtain 
Statistics  of  the  comparative  Progress  of  British  and  Foreign  Shipping 
daring  the  last  twenty-five  years,"  considered  it  desirable  to  sabmit  to  tlie 
Conncil  the  following  Report,  together  with  the  Diagrams  attached. 

The  Conncil  has  great  pleasure  in  adopting  this  Report  and  placing 
it  in  the  hands  of  the  Institution. 


The  Committee  regrets  that  a  large  proportion  of  the  information 
obtained  is  of  a  somewhat  fragmentary  character,  and  will  necessitate  a 
considerable  amount  of  further  enquiries  being  made  abroad  to  obtain 
anything  like  an  adequate  comparison,  although  it  is  somewhat  doubtful 
whether  it  is  practicable  to  obtain  a  complete  and  reliable  account  of 
shipbuilding  in  some  foreign  countries  for  any  time  beyond  a  recent  date, 
as  statistics  appear  to  have  received  little  attention.  It  is  also  intended 
to  prepare  comparisons  of  the  tonnage  lost  and  wrecked  with  that  owned 
each  respective  year.  For  these  records  a  considerable  amount  of  infor- 
mation has  been  already  procured,  as  will  be  seen  from  the  Diagrams 
attached,  and  the  Committee  hopes  to  have  the  whole  tabulated  and  laid 
before  the  Institution  during  the  next  session. 

In  the  Diagrams  already  referred  to,  as  the  vertical  lines  represent 
years  and  the  horizontal  lines  tonnage,  they  therefore  explain  themselves. 

Diagram  A,  Plate  XLIX.,  shows  the  total  tonnage  owned  by  the 
principal  maritime  countries. 

Diagram  B,  Plate  L.,  shows  the  steam  tonnage  owned  by  the  principal 
maritime  countries. 

Diagram  C,  Plate  LL,  shows  the  tonnage  built  in  the  United  King- 
dom, also  the  steam  and  saiUng  ships  separately. 

Diagram  D,  Plate  LII.,  shows  the  tonnage  which  has  been  added  to 
the  mercantile  marine  of  the  countries  indicated  in  each  year. 
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